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SOME ENGINEERING ASPECTS OF CAST IRON. 
BY DR. RICHARD MOLDENKE.* 


(November 14, 1922.) 


Mr. President, and Members of the New England Water Works Associa- 
tion: It gives me great pleasure to speak to brother engineers this after- 
noon, on a subject which has proven my life work. Yet I also feel a little 
trepidation in speaking to you, as I do not see very many foundrymen 
present, but rather the consumers of the product the foundryman makes. 

The investigation on test bar values which your President spoke about 
is not completed as yet, but it has brought out some interesting side lights 
in connection with the manufacture and use of cast-iron pipe. I will try 
this afternoon to give you a little more of the general aspect of the situa- 
tion, and then draw conclusions as to the future of this work. 

You are all familiar with cast iron, and I must take up first what seem 
to me to be the modern tendencies in the manufacture of the product. 
We strike at once the unfortunate situation that the dollar rules. In other 
words, labor has gone up to such an extent that the foundryman is forced 
to get more tonnage per productive man, otherwise the cost of the product 
goes beyond all reason. That, of course, in turn brings out the introduc- 
tion of machinery, the replacement of hand labor by mechanical operation, 
and also from your standpoint that you compel the foundryman to cut 
costs farther than he has ever done. So that the man who produces 
must get more from the man whom he employs, and the man who buys 
must make a ton of iron go farther than it ever went before. It is this 
modern tendency, as we see it now, that is leading to what I hope in the end 
will be the coéperation of producer and consumer for the good of all con- 
cerned. 

Let us look, first of all, at some of the requirements that are involved 
in this situation. Take the requirements of the consumer. He wants 
quality in his work, must have the castings and his pipe machinable. The 
foundrymen can easily give you stronger and harder material, but it is not 
so easy to give you quality combined with ease of machining and softness. 
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Here we at once strike the difference between the practice as we have 
it in the United States and as they have it in Europe. We aim here almost 
entirely at making castings which will machine easily, because the cost 
of our labor is so high and we cannot afford to lose castings because they 
are too hard. On the other side of the water they work differently. They 
make the quality of the material that goes into the castings suit the pur- 
pose intended, no matter whether it machines well or not. This distinction 
is apt, in our export trade, to hurt us, because the uninitiated sees the high 
strength as they have it in England and compares it with our lower strength, 
and may give his order where he thinks he gets the best material. 

We are looking now from the consumer’s standpoint to a much greater 
accuracy in dimensioning. The old way in the foundry of rapping the 
pattern hard so as to draw it easily, does not go any more. We have to 
get our castings more accurate, our weights more exact, so that if we buy 
by the pound we can get the quantities we are after. 

The consumer requires a much greater freedom from defects than was 
formerly the case. Anything which can be done along this line will be 
distinctly in the right direction. You have to reckon with so many factors 
when pipe is laid in the ground that it has simply got to be right, otherwise 
it proves an expensive proposition. Therefore, you are working now to- 
wards stricter specification limits, and will thus force the pipe manufac- 
turer to greater care in making what you need. That, I think, is right 
and proper. The manufacturer who measures up to the times is perfectly 
willing to work under stricter specifications, provided he is paid for the 
results. And that, unfortunately, is the place where it hurts. 

Let us look at the requirements of the man who makes the castings. 
He looks for two things; to render perfect the molds that his men make to 
pour the iron into, and to increase the number of molds that each man 
makes. The great desideratum in the foundry is that every mold made 
shall count. It is poor economy to have a molder make 125 molds a dayand 
lose twenty-five of them because they were poorly made. The aim of the 
foundryman, therefore, is to make his molds as quickly, but also as good as 
he can, so that he has the least loss in defective castings. Hence, he is be- 
coming more critical as to the mounting of the patterns, so that he may not 
lose castings, but make them as cheaply and as accurately as he can. Simi- 
larly in the selection of molding machines, the foundryman is getting much 
more careful now to pick out the particular machine that will do a given 
job best. All of this helps to ease production costs and enables him to 
give you pipe at reasonable figure. 

The next requirement of the producer is a study of his materials. 
There is a very serious question which has been struck by the investigations 
Mr. Barbour spoke about. We are not getting the quality of pig iron to- 
day that we used to. The blast furnaces are forcing production, and where 
formerly 250 tons a day was considered a mighty good production, to- 
day it is 450 up to 600 tons, and the product is bound to suffer. 
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I remember way back in my early foundry days, that right here in 
Boston, before the New England Foundrymen’s Association, I presented 
the idea of testing the pig iron for quality so that when a foundryman buys 
pig iron he may know what he is getting. But pig iron men objected too 
strongly. I hope, however, that sometime this will come, so that pig iron 
may be made under conditions which will pass a good material through 
the foundry into your pipe. 

The study of foundry materials is being undertaken now very ener- 
getically, and the start has been made by a molding sand research committee 
which is digging very carefully into the question of the sand that is used 
in making your pipe and other castings. 

We can extend the idea a little further and carry research work into 
the metallurgical processes in the foundry, such as for cupola melting. 

Then comes the question of more attention to the collateral issues in 
the replacement of manual labor by machinery. The molding machine has 
been developed tremendously and yet some of the things that go with it have 
hardly been touched upon. Formerly when a man made, say 75 molds daily 
it was considered a good day’s work; today he may make by a machine 
almost three hundred. I have noticed, however, that formerly when a 
man made a mold and put it down on the floor, then made another and put 
that down he had to go back and forth say seventy-five times with the molds 
and back and forth perhaps twenty-five times more with the ladle of molten 
iron to pour these molds; whereas today he has to walk three hundred times, 
plus, which is not a good thing for the molder by any means. So that in 
the study of the development of our work we have not given proper atten- 
tion to these smaller issues that go to round out a great success, and this 
will have to come. 

A uniform and discriminating cost system comes next. If the man 
who makes pipe does not know his costs properly, he will come into the 
market and bid too low to get contracts. Then you who get the pipe will 
find that he has, to come out even, skimped here and there, and a poor 
product is the result. I look for a development in cost systems, which will 
make them simple, and yield all the necessary information required. The 
result will be that those who are making pipe will be encouraged to do their 
best because they will feel safe on the outcome. 

Finally, as one of the necessities of both pipe producer and consumer, 
I will urge the formation of a research association to study your problems 
for the good of all concerned without hurting the individual interests of 
any one. 

A very interesting thing developed in Germany during the war, and 
which I afterwards had occasion to see. They were so hard pressed for 
fuel that they established fuel utilization centers. Every manufacturing 
district had a little bureau established and supported by everybody that 
was using coal, to study its economical utilization for manufacturing pur- 
poses. I conferred with the head of one of these heat utilization centers 
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sometime ago, and found that the results had been wonderful. They would 
study the practice of each establishment in the region; show where coal 
could be saved, and if one plant had very good results and another did 
not, they would instruct them properly. The consequence was that it 
cut the coal consumption down tremendously. 

We need exactly the same thing in the foundry industry. The car 
wheel people have such a research association. The steel casting men have 
a small research association that has done wonders in working out stand- 
ards for their sand, their smelting, and other processes. I would recom- 
mend very strongly that research be taken up for pipe, inasmuch as the 
investigations that have been carried on these last two years have shown 
the necessity for such a development. And I should like to see this research 
taken up not only by the foundrymen, but also that the engineers should 
add their quota by forming a committee, which would act as an advisory 
board to the makers of pipe, so that those who make the product you buy 
may know what you want. 

The question of specifications comes in here. I remember that before 
the war when I was over on the other side of the water with one of our 
manufacturers of pipe, and we interviewed the European pipe manufac- 
turers of England, Belgium, France and Germany, we found quite a feeling | 
for coéperation in respect to eventual international specifications for cast- 
iron pipe, so that in the non-producing fields of the world, all bidders for 
work would be on the same basis. This, of course, has been delayed by 
the war, but we hope that some day it will be taken up again and worked 
out to a sucessful conclusion. 

In Washington our friend Mr. Hoover is doing some mighty good 
work in the industrial field by trying to eliminate a lot of unnecessary sizes 
and items of manufactured product. 

The future of the cast iron lies in working for quality; to get castings 
with metal of the greatest density, strength and resilience, so far as cast 
iron can be made to conform to these conditions, and yet to keep the machin- 
ability as good as may be required. 

There is one great difficulty, however, standing in the way, and that 
is the constantly increasing sulphur in our scrap. When fF went into the 
foundry industry some thirty odd years ago, our scrap contained about .05 
sulphur. Ten years later it was .08; later it rose to .12 and just before the 
war it was .14. During the war castings were made with .32 sulphur. To- 
day you can go all over the country and find castings made in jobbing 
shops where they use scrap undiscriminatingly, that run between .20 to.26 
in sulphur regularly. This is a pretty serious situation. 

You will recal. in your own work that sulphur is the great danger in 
pipe subjected to water-hammer. It means, therefore, that we need to 
be on the watch for the sulphur in the serap which inevitably gets back into 
the foundries. While foundrymen should use more than 50 per cent. 
pig iron in their mixtures, excess of scrap will be used where scrap is cheap 
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and pig iron is dear. But, fortunately, we have three ways out if we will 
use them. One is to use more pig to dilute the sulphur. The second is 
to use the basic hearth electric furnace, which probably will be very slow 
in coming into use on account of the high first cost. The third is the 
desulphurizing of molten metal in the ladle which is now being done on 
the other side of the water successfully, the sulphur being almost cut in half. 

If you study the analysis of a piece of cast iron, you will see that it 
is practically steel plus a lot of graphite. 

The graphite is scattered in little crystals all through the mass and 
weakens the iron because it breaks the continuity of the steely mass. On 
the other hand, it is also a lubricant for the tool that cuts through the cast 
iron in machining it. If you can make the size of the graphite crystals 
smaller, and reduce their number, you are making stronger material. This 
is why steel scrap is added to cast-iron mixtures. It cuts down the carbon 
content of the metal. 

If you remember that cast iron is steel plus graphite, then you can see 
how improvements can be made. If you can hold the same combined 
_ carbon and reduce the graphite a stronger material will result. If you can 
add to the steel portion of cast iron such metals as nickel or chromium, or 
if you can reduce the phosphorus and sulphur by special treatment, you are 
going to strengthen the resulting material. There is a very profitable 
field open for men who make castings, if they will only study what they are 
working with. 

Now, if you, who know what real steel is, will just imagine for a minute 
that in cast iron you have the steely portion containing, let us say, 1 per 
cent. of phosphorus. This is ten times the amount allowable in good steel 
and still such a cast iron is a serviceable product though not good when 
subject to shock. 

Now, the silicon, sulphur, phosphorus and manganese content in cast 
iron all have their effect on the condition the carbon therein is going to 
take. Whether it is going to be high in graphite or in combined carbon. 
The more silicon the more graphite. High phosphorus and sulphur make 
for more combined carbon. 

It is this situation that accounts for the thought you had in mind 
when desiring to put into the specifications a chemical composition re- 
quirement. 

But there is one chemical item that is generally forgotten, and it 
happens that there is often times something in iron which is bad. This is 
a dissolved oxide of iron. When we get an iron that breaks easily but with 
an otherwise good composition, there is something else present which or- 
dinary chemical analysis does not show. This dissolved oxide of iron is 
probably ten times as powerful for evi as sulphur. In one case I have 
known of such oxidized molten iron, the metal though white hot set so fast 
that it would not go into the mold at all, yet it only contained */199 of 1 per 
cent. of oxygen. This is the reason why you cannot specify a chemical com- 
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position and be sure of the result. The iron that comes into any foundry 
is always more or less oxidized; in fact, this is the great difference in 
quality between pig iron on the one side and scrap on the other. Pig iron 
and scrap may have the identical composition, yet pig iron is made in the 
reducing atmosphere of a blast furnace, while scrap is material that has been 
melted in an oxidizing atmosphere in the foundry cupola. It makes a 
big difference whether you use 10 per cent. pig and 90 per cent. scrap, or 
90 per cent. pig and 10 per cent. scrap even with the same composition in 
the castings in each case. This explains why it is impossible to use chemical 
specifications safely. 

The upshot of the matter is that you should give your attention specially 
to specifying the physical characteristics of the metal you want, and then 
let the foundrymen give you the right composition metal to do it. 

As far as physical properties are concerned, these mean quite a number 
of cast-iron varieties. You are more especially interested, however, in 
only a few of the characteristics. One of them is the hardness of the 
iron. You want the iron reasonably soft. Then you are interested in 
interior shrinkages. There is a most important matter. 

When iron is in the molten state, and comes into the solid state as in 
gray iron, it is reduced in volume 53 per cent.; when as white iron, which 
is quite hard iron, it is reduced in volume more than 12 per cent. 
When molten iron is poured into the mold, the metal first sets all around 
against the mold surfaces because they are cold and damp; or, in the case 
of pipe, are warm and dry. Since the iron will set solid against the sides, 
and unless some more molten iron feeds in to care for the volume reduction, 
you are going to have a hole, or at least a spongy material, in the center. 
That is what we call “ interior shrinkage.” 

Now, fortunately, pipe is one of the ideal castings so far as pouring it 
is concerned. You pour from the top, and the iron has a chance to begin 
to set as it rises in the mold, and feeds itself as the mold fills to the top. 

Suppose, however, your metal is bad — that it is oxidised too much. 
Then as the mold fills up the gates freeze and the iron within the mold 
setting requires some fresh metal and cannot get it. Then you have pipe 
with a spongy interior. Such pipe when in service corrodes faster than the 
good, sound article. Hence, the shrinkage problem is a very big one for 
the pipe maker. 

Shrinkage brings with it another physical characteristic, and that is 
segregation. If the iron remains fluid a long time, and the setting action 
against the mold takes place slowly, the iron phosphide and iron sul- 
phides present having a lower freezing point, will stay liquid a little longer 
and will go inward, thus making the center of a heavy section much higher 
in the two elements in question than the outer portions. 

The strength of the iron going into pipe is highly important. It is 
desired to have an iron which is strong and yet which bends with a good 
deflection. Such iron is also resilient and can withstand considerable shock. 
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Then a final point among the physical properties of cast iron for pipe 
is the question of the resistance to corrosion. This is a subject all by itself, 
and which is best discussed by those who have made a special study of the 
matter. 

This brings the subject down to the possible development in the pipe 
problem as you find it today, and here we find limitations on the side of the 
consumer as well as the producer. 

The very first limitation you find hampering the purchase of pipe is 
the taxpayer. He wants to have the money spent reach just as far as it 
can when purchasing pipe. It means that the man who makes the pipe 
can only use low-priced material to begin with. Hence the temptation to 
use as much scrap as possible with poor results. 

The next limitation is that there is a lack of familiarity on the part of 
the consuming interests with foundry procedure outside the pipe shops. 
In other words, inspectors go out inspecting pipe, but there are few of them 
who know any more about general foundry operations than what they see 
in the pipe shop. The pipe manufacturer is very anxious to make a good 
product, but most of them are familiar only with the making of pipe and 
fittings. We all should know as much as possible about general foundry 
practice, because it helps us in whatever particular line we are in. 

The next limitation of the consumer is engineering precaution. Your 
engineers try their very best to surround the selection of pipe by all the 
precautions they can. They use good factors of safety. They plan the 
water works carefully. Yet all these precautions are weakened by a num- 
ber of things they cannot foresee. For instance, after the pipe has been 
laid and people start building houses along the new streets, they are intro- 
ducing earth settling problems that may cause breaks in the best of pipe 
systems. A trolley line may be put through a district where there was 
never one before, and there results rapid corrosion by electrolysis. 

Then there is another serious matter, and that is a lack of proper 
discretion in the placing of pipe contracts with the foundry. I myself 
have for ten years been a member of one of the State Boards of New Jersey, 
and I know what it means to advertise for supplies. By law the man who 
makes the lowest bid is entitled to the contract. The trouble that results 
afterward in trying to make the contractor live up to the specifications you 
all know. If a new concern springs up and goes into pipe making, and that 
concern makes a lower bid than the experienced in the business, trouble is 
almost certain to eventuate. Bad metal will make good-looking pipe— on 
the outside, but between the two surfaces the metal may be full of shrinkage 
and segregation conditions. 

Now the limitations on the side of the producer. Here again comes 
the question of competition. Foundrymen underbid each other and the 
successful man gets the contract. Thenh e tries to get by,the easiest way— 
which, of course, is not good for the parties of both parts. 
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Then another thing which affects the quality of the pipe made is the 
tonnage forced out of the plants. Two foundries having exactly the same 
sized cupola, one takes off twice as much metal as the other per hour, which 
shows that something is wrong. If you force an equipment, even in a 
foundry, you are rather certain to produce poor results. There are a 
number of works so situated that they have grown very fast. Their 
equipment has, however, not grown sufficiently fast with the growth of their 
orders. Hence this situation is one of the limitations of the producers. 

Next comes another very important point, and that is the lack of 
realization on the part of the producer that he may have a splendidly or- 
ganized engineering staff; he may have ample apparatus, and yet he may 
not have taken into consideration the metallurgical side of the enterprise. 
Suppose the foundryman equips his cupola with a mechanically very effi- 
cient charging device, so that he may operate very cheaply for this item of 
cost. He may, however, have forgotten that such devices may charge so 
unevenly that the molten metal out of that cupola is badly oxidized and 
hence of poor quality. 

Then, finally there is the lack of codperation between the consuming 
and the producing interests. The sooner the pipe consumers get together 
with the pipe makers through joint committees in research work, the quicker 
will all benefit by it. 

I am closing by urging upon you the constant consideration of three 
points:— First that there is the necessity for every one interested keeping 
abreast with many lines of information. Second, that there is the necessity 
of studying each problem to discover the principles which are involved. 
You want to know why a thing is or should be done. Third, that there is 
the necessity of so shaping your operations that the principles which you 
have found involved are applied in the most practical and economical 
manner. 


DIscussIon. 


PRESIDENT BarBour. This talk of Dr. Moldenke’s will at least em- 
phasize one thing, and that is the difficulties which your Committee on 
Revision of Standard Specifications have been facing for ten years. 

There are with us today some foundrymen, and we have a number of 
members thoroughly qualified to discuss the subject. The paper is now 
open for questions or discussion. 

To give point to the discussion I may say a few words. You will 
notice that Dr. Moldenke has reached the conclusion that chemical specifi- 
cations are not feasible. The Committee does not entirely agree with Dr. 
Moldenke on that point as yet, and I think that he will admit in the first 
place that sulphur should be specified. 

He speaks of oxidation, and the fact that it nullifies chemical specifi- 
cations, but in our opinion, that is hardly a justification for eliminating 
chemical specifications. 
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I rather hoped that Dr. Moldenke in his very modest talk — because 
he could talk all day and keep you interested — would touch a little more 
on the relation between flexure and breaking load. Your Committee in its 
tentative specification recommended that the breaking load be made 1 900 
lb. minimum breaking load, and that at that point the deflexion should 
not be less than three-tenths of an inch. In Dr. Moldenke’s early experi- 
ments made with the iron as he found it in the various foundries, he came to 
the conclusion that it would be impossible to meet that specification. The 
Committee then said, ‘‘ Yes, that may be true with the iron now used in 
these foundries, but isn’t it possible to make a better iron? Why not go 
back and see if you can, within commercial limits, develop a better iron?” 
And that has been the investigation which he has been carrying on during 
the last six months, the report of which is not yet in the hands of your 
Committee. We are hoping that we will be able to convince the foundry- 
men and Dr. Moldenke that it is possible to get an iron that will carry 
a breaking load of 1 900 Ib. in our standard Association Works test bar in 
flexure, and a deflexion at that point of three-tenths of an inch, and we be- 
lieve, I think, as a Committee—and we are trying to be fair to the foundry 
men and to the consumer — we believe that, if we were to put out a specifi- 
cation of that kind today and there were an order of sufficient size back of it, 
we would be able to get that iron today. 

The subject is open for discussion, Gentlemen. 

Dr. MoLtpENKE. While I have expressed myself as objecting to the 
introduction of chemical requirements into the Standard Specifications 
for cast-iron pipe, in addition to the physical requirements necessary to 
insure proper strength, resilience and soundness of this class of material; 
yet I am not at all averse to the limitation of any element or elements likely 
to give trouble. In fact, now that we have a positive, practical and cheap 
means of reducing the sulphur content of molten iron in the ladle before 
pouring our pipe, I would rather welcome the limitation of this injurious 
element to a minimum sufficiently low to insure safety from suddenly ap- 
plied shock — such as the water-hammer. Iron sulphide, in segregating 
inward as the metal sets, seems to form a network or thin layer separating 
the individual crystals of purer iron from each other. Iron sulphide being 
very weak, when subjected to shock will break readily and start cracks, 
with eventual failure of high sulphur pipe. 

In the case of the general composition, however, it will be found that 
in order not to exclude serviceable pipe of all kinds, the limits for each 
element will have to be held so wide that no specially useful object will 
have been served in adding this burden to the troubles of the foundryman. 
There is no objection whatever in ‘‘ recommending ”’ a desired composition, 
but it should not be made obligatory. 

The rather elaborate investigations -which have now been concluded 
have — on the whole — been badly disappointing. Some of this can be 
laid to the inferiority of present-day materials purchased in the market. 
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Some also to poor shop practice in the foundries. Most of it, however, it 
appears to me is due to the inadequacy of the test bar used to indicate the 
quality of the metal going into pipe. I have, therefore, recommended that 
associated research work be undertaken by the producers and consumers 
jointly, so that no avenue of improvement might remain untraveled be- 
cause we are not now aware of it. Much is known about steel as a material 
of construction, but cast iron still offers a great field for investigation with 
promise of considerable improvement. 

Mr. F. B. Brown.* Mr. Chairman, I really don’t know what I can 
add to what Dr. Moldenke has said. I have had the privilege of being a 
member of a committee which was appointed by the manufacturer to 
investigate the question of chemical and physical specifications for cast 
iron pipe. As has been intimated —I don’t know whether it has been 
directly said — we felt that we should not conduct that with any of our 
own staff, and we secured the services of Dr. Moldenke, who conducted 
a great many tests, 600 or 700 tests, probably, in relation to the chemical 
specifications. Unfortunately, the results were negative. We could 
find, so far as our investigation went, that considering the elements which 
we took up, namely, silicon and sulphur, that there was no rational specifi- 
cation which we could draw in the matter of those two elements. We ap- 
preciated, of course, that there were a great many other factors in the 
formation of a casting besides sulphur and silicon. There was the question 
of the section of the metal, as Dr. Moldenke suggested. The chemical 
analysis would be perfectly good in a test casting an inch and a half thick 
which would be utterly worthless in a casting a half inch thick. That was 
one of the difficulties which your original or tentative specifications pos- 
sessed. But broadly speaking there was a negative result as to chemical 
specifications. 

In the relation between flexure and breaking load, Mr. Barbour says 
that those results are not in his hands, and I will not speak of them at all 
until they are in the committee’s hands and have been discussed by them. 
But they unfortunately have been very much of the same character. 
Curiously enough they to a great extent contradict what our learned 
doctor has said in regard to the use of scrap. We took iron containing 
different amounts of silicon—for instance, we took } per cent. silicon, and 
different percentages of scrap, and remelted them, say, with 20 per cent., 
30 per cent., or 40 per cent. scrap. So far as the physical results obtained 
were concerned, no intelligent person can say that the addition of scrap 
added to or subtracted in any way from the quality of the bar. 

Dr. MotpEeNnKE. The bar, but not of the pipe. - 

Mr. Brown. The bar is not a true criterion. The bar is a section 
1X2. What pipe is under similar conditions? So far as the results of our 
investigation are concerned on that, I regret to say that they have not been 
productive. 


* Superintendent Warren Foundry & Pipe Co., Phillipsburg, N. J. 
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I had hoped that with the opening up of experiments, putting the ex- 
periments in all these various foundries — they put them in eight or nine — 
that we would be able to at least arrive at an inkling of something that 
would give us a specification which would enable those who want to give 
their customers the right thing, to do so, and to cut out those who might 
try to get away with it. 

In the matter of specifications generally, you gentlmen have a speci- 
fication of your own, and the American Water Works has one of its own, 
yet as a manufacturer I want to say that during the last year the larger 
percentage of our work has been on bastard specifications. Now, it is a 
very good thing to get a right specification, but it is going to be futile to 
secure one that it not referred to by the water works engineers or by the 
managers more than the present one is. One of the big items of expense 
to all pipe foundries is the carrying of patterns for parts and for all the 
other paraphernalia connected with making special jobs because one city 
had them fifty years ago and perhaps wants to keep them, or because of 
the whim of some particular engineer, who wants to get up something 
which will bear his name. 

Simplification and standardization of specifications, and a real ad- 
herence to them, is going to make a vast saving to us, and of course that will 
be a vast saving to our customers. 

PresipENT Barsour. I think it should be recognized by this Asso- 
ciation that we are greatly indebted to the manufacturers for their generous 
coéperation, and if anything I say as a member of this Standardization 
Committee suggests that there is any friction, I do not want to leave that 
impression. 

I do want to say this, however, that while it may be that in the end 
we will come to leaving out the chemical specifications, those which we pro- 
posed five years ago would have admitted all the irons which Dr. Moldenke 
has tested, and would have barred out almost every iron disclosed by the 
analyses of broken pipe, of which Mr. McInnes has such a large number 
collected from Boston and other places. In other words, the tentative 
specification which we proposed would have thrown out a large majority 
of the pipes which have broken under working conditions in the City of 
Boston, and at the same time would have admitted all the irons with which 
Dr. Moldenke has had contact in his investigation. So, in my judgment, 
it still may be possible to set an outside limit for a chemical specification 
which will be of some value. 
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EXPERIENCE WITH THIRTY-FIVE YEAR OLD STEAM PUMP. 


BY FRED O. STEVENS. 


In 1885, a 1 500 000 gal.-Blake-duplex-compound pumping engine was 
installed as a part of the new water system for the town of Weymouth, 
Mass. About two years later a Deane pump of the same capacity and 
similar design was started, to work with the Blake at times of excessive de- 
mand and as a reserve in case of a breakdown. 

While the total amount of water pumped per year in these early days 
was relatively small, the service was unmetered and the demand during 
certain hours in the lawn-hose season was in excess of the combined capacity 
of both pumps, and often nearly exhausted the available storage. In an 
attempt to keep up with this demand it was customary to run both pumps at 
a speed far beyond that for which they were designed, and at a delivery 
rate practically equal to the maximum capacity of the suction line, which 
is about 2 700 ft. long. 

This speeding up, and occasional deficiency of water on the suction 
end, must have subjected the pumps to severe shocks and strains which 
_ may or may not have contributed to the final breakdown of the units. 
However, they carried on under these conditions for twenty-nine years and 
under better conditions for six years more, before serious trouble was 
experienced. 

The writer assumed management of the system in 1914, and was able 
to meter 500 services before the summer demand reached its maximum, 
with the result that we got through the season with pumps running at nor- 
mal speed. In 1915, 1 000 meters were added and by 1916 with the system 
50 per cent. metered, it was possible to handle the peak load with one pump. 

Owing to their low efficiency the writer was opposed to expending any 
large amount of money for overhauling these units, but instead planned to 
replace them with modern steam pumps. By this time, however, war 
troubles were upon us and it was decided to get along with the old outfit 
until conditions of prices, labor and transportation were back to normal. 

All went well until the spring of 1920 when a crack developed in one of 
the high pressure cylinders of the Deane pump. This cylinder had been 
previously rebored, and it was found that there was a scant 3in. of metal 
left. A new cylinder was rushed through and with some minor repairs the 
unit was again putin service. The writer, however, after a careful examina- 
tion at the time that the steam end was dismantled, felt that it would be 
taking too long chances to depend upon this unit for its share of the sum- 
mer’s work, and immediately got out specifications and let a contract for a 
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motor-driven centrifugal unit of the same capacity to be placed in the base- 
ment and connected with the suction and discharge of the old steam pump so 
that electric and steam could work, either together or separately. 

Electric drive was chosen, mainly because the unit could apparently be 
delivered much quicker than steam pump of same capacity, and could be 
installed without interfering with the operation of the existing plant. It 
was also determined, however, that operating costs, including interest and 
depreciation, would break about even with those for a new steam plant. 

Delivery on electric unit was first promised for July, but, owing to labor 
troubles, delivery of motor was soon changed to October. The summer of 
1920 was one of exceptionally heavy demand on the entire system, owing to 
unusual consumption by manufacturers and the position of those responsible 
for the pumping plant was, to say the least, an uncomfortable one. 

On August 12 the expected happened, in an altogether unexpected 
quarter. The Blake pump, which was in the better condition, and upon 
which we placed our chief reliance, developed a crack in the suction chamber 
just above the bed-plate flange. As the suction lift was high at this time of 
year, the amount of air taken through this crack made it impossible to run 
the pump without severe shock and vibration at each revolution. 

To take down this unit and substitute a new chamber or attempt a 
weld by the acetylene process would have meant a long period with only the 
old Deane pump, looked upon as a cripple, between us and complete disas- 
ter. The game was then, to keep both cripples in some kind of working 
condition and pray for the arrival of the electrical equipment. 

An electric welding company thought that they could weld the casting 
in place, and while the writer was skeptical he was in a position to try any- 
thing and told them to go ahead. When the casting was drilled for the 
electric weld it was found that in places along the fracture there was a scant 
quarter inch of metal. 

This weld was, in a measure, successful, in that it did strengthen the 
casting and in that way made it possible to get through the season without a 
complete breakdown, but it was neither water nor air tight, the pump 
taking practically as much air as before. 

We then built a form on the foundation, the entire length of the suction 
chamber, about four inches away from it and extending about three inches 
above the crack, and into the space between the form and the casting poured 
enough hot asphalt to fill it completely, at the same time turning the pump 
over to create a partial vacuum in the chamber. 

After allowing a few minutes for cooling, the pump was started and 
worked very smoothly. Vibration and the action of water weakened this 
patch in time, so that it was necessary, about once a week, to heat the cast- 
ing and asphalt with a blow torch to get a new bond. 

Troubles never come singly, however, and it was but a short time be- 
fore the Deane pump began to take air and a crack was found in its suction 
chamber. This chamber extended down below the top of the foundation 
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14 EXPERIENCE WITH THIRTY-FIVE YEAR OLD STEAM PUMPS. 
about ten inches into a recess in the masonry with a clearance of about one- 
and one-half inches between the casting and the stone work. 

The crack was in this inaccessible section and it was necessary, in order 
to get at it, to go into the basement and drill and pick an inclined passage- 
way up through the masonry. It was then possible for a man with a small 
hand to apply hot asphalt to the crack with a two-inch brush, which helped 
matters considerably, but we were never able to get this pump running as 
smoothly as the other. 

However, we crippled along quite successfully until December 1, when, 
just as the station was shutting down for the night, the engineer reported 
that the crack in the Blake pump was extending around the suction chy: mher 
and showing up on the other side. 

Things looked rather dark just then but we applied the hot asphalt as 
first aid and set out to find some kind of a second hand unit that could be 
rushed into service immediately. Having given up hopes of getting the 
new motor before the first of the year, we had for some time had scouts out 
for a second-hand one that would meet our requirements, and very fortu- 
nately one of them had just located, at a plant near Springfield, a motor- 
driven centrifugal underwriters’ unit that would handle our work perfectly, 
but at a somewhat lower efficiency than the one designed for our plant. 
Within twenty-four hours a trade was made for this unit and a truck sent to 
Springfield after it. 

In the rear of the station was a place where the main supply line from 
the pond was not over five feet below the surface. Here a hole about 8 ft. 
by 12 ft. was excavated alongside the pipe, a concrete foundation run, an 
8-in. tap made in the supply main and a line of 12-in. pipe laid to connect 
with the force-main in front of the station. 

A small building nearby, about large enough to house a Ford car, was 
skidded over the excavation, the sides banked up, and we were ready for 
the pump. 

This arrived just before the preparations were finished, and while the 
water department gang was setting it up and making the connections, the 
electricians arranged transformers and connected switchboard, so that on 
December 9 the unit was started, and continued without interruption for the 
remainder of the winter. 

Had it been impossible to obtain an emergency electric unit, the writer, 
as a last resort, contemplated hooking up two 700 g.p.m. motor pumpers 
from the fire department to the same outdoor connections prepared for the 
centrifugal pump. 

After the other motor-driven unit had at last arrived and been installed, 
this emergency outfit was moved to the basement of the station and set up 
permanently, giving us two 1 500 000 gal. electric units in new condition and 
two 1 500 000 gal. steam units badly crippled. 

The water end of the Deane pump was then taken from the founda- 
tion, and it was found that in addition to the crack that we had been treat- 
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ing with asphalt, there was a larger one on the opposite side and absolutely 
inaccessible when the pump was on its base. 

The writer determined to spend not over $200 to put this pump in 
condition to serve as a standby for the motor-driven equipment. Fortu- 
nately both cracks were along plane surfaces rather than at the intersection . 
of a vertical and horizontal surface as was the case with the Blake pump; and 
it was possible to plane down strips about four inches wide, centered on the 
cracks, tap for numerous }-in. boiler plate screws, and screw down a 3-in. 
steel plate with rubber gasket, covering the entire crack. The planing left 
very thin metal along the line of the crack but as most of the screws were in 
at least 2in. of metal the finished job was firm and strong and absolutely 
tight under 100 lb. test pressure. 

The pump worked perfectly when started, and did all of the pumping 
for about two months last winter when we ran the steam plant to use up a 
surplus of coal that was on hand, when electric pump was started. The 
entire repair job cost less than $100 exclusive of work of removing from 
foundation and lining up again, which was done as spare-time work by our 
own force. 

The adventure, from start to finish, including the two electric units, 
emergency installation and subsequent changing of pump to permanent 
position, and emergency and permanent repairs to steam pump, cost a 
little less than $8 500; about one-half the cost of one 4 500 000 gal. steam 
pump. 

This was a case where the change from steam to electric drive was 
justified, inasmuch as it enabled us to meet the emergency successfully 
without any noticeable increase in operating costs. 

If there is any worthwhile lesson to be gained from this experience, it is, 
that with a corrosive water there is a limit to the safe life of the water end 
castings and that this possibility of corrosive action should be provided for 
in the original design. 
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DANGERS TO THE SANITARY QUALITY OF PUBLIC WATER 
SUPPLIES. 


BY E. SHERMAN CHASE.* 


[September 15, 1922.]. 


The major dangers to the sanitary quality of public water supplies 
are, in general, well-known to engineers, sanitarians and water-works 
officials and the necessity for adequate protection against such dangers 
is thoroughly appreciated. On the other hand, many of the minor dangers 
are less well recognized and the extent to which precautionary measures 
should be taken to guard against some of these is still a matter regarding 
which opinions are not unanimous. The following paper has been prepared 
therefore with the view of stressing the lesser sanitary hazards, illustrating 
these hazards in most cases with accounts of outbreaks of water-borne 
disease for which they have been responsible. 

For convenience and clearness the hazards will be discussed under 
three classes, namely — hazards to surface supplies, to ground water 
supplies and to supplies in distribution systems. 


Hazarps To SuRFACE WATER SUPPLIES. 


The direct discharge of sewage into bodies of water from which public 
water supplies are taken is, of course, the best recognized danger. Of 
late years, the almost universal adoption of purification of supplies taken 
from sources receiving direct and continuous sewage pollution has resulted 
in a marked reduction in the typhoid-fever death rate in those municipalities 
having such supplies. The effect of the purification of badly polluted 
supplies at Lawrence, Cincinnati, Philadelphia, Pittsburgh and many 
other cities, is well known. 

This direct discharge of sewage into sources of water supply consti- 
tutes the greatest danger to public water supplies; but this fact is so well- 
known that there is no need of dwelling upon it at greater length. 

Indirect Pollution. The danger from the indirect and less obvious 
sources of pollution, although relatively less serious than from direct 
contamination, is nevertheless very real; and examples of outbreaks of 
typhoid and other intestinal disorders due to indirect pollution are not 
lacking. 

Very few watersheds are entirely free from human habitations. Wher- 
ever there are habitations there is also the possibility of typhoid or dysen- 


* Sanitary Engineer, Metcalf & Eddy, Consulting Engineers, Boston, Mass. 
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tery and the accompanying danger of the germs of these diseases reaching 
the watercourses draining the areas upon which the habitations are located. 
The disastrous epidemic at Plymouth, Pa. is well known. 

Two examples of outbreaks of intestinal disease resulting from the 
infection of unpurified water supplies from relatively small and sparsely 
settled drainage areas have come under my own observation: 

Washingtonville, a small village of about 600 inhabitants in eastern 
New York, obtains its water supply by impounding the waters of a small 


Stre or House WuHicH TypHor Patient Livep WHo was ORIGINAL 
Source oF INFECTION FOR WELL-KNOWN PLYMOUTH, Pa. 
EPIpEmIc. 


stream in a 5 m.g. reservoir. The watershed tributary to the reservoir 
consists of about 3 sq. mi. of farm land upon which there were, at the time 
of which I speak, but 10 occupied houses with a total resident population 
of about 50, or 13 per sq. mi. 

On February 12, 1918, there came a sudden thaw and heavy run- 
off in the brook which was followed by a considerable number of cases of 
acute dysentery in the village, most of the cases occurring between Feb- 
ruary 14and 17. About 30 cases came to the attention of the local health 
authorities, but there were undoubtedly many more. 

The sanitary conditions upon this watershed were not particularly 
bad, but the stream received run-off from highways, manured fields, barn- 
yards, etc. One privy was located on the banks of a swiftly flowing brook 
but a short distance above the reservoir. A particularly significant fact 
is that one of the residents had been having intestinal trouble and diarrhea 
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during the early part of February, and had been working upon the con- 
struction of a small dam and ice-house on the main stream tributary to 
the supply. 

A small but interesting outbreak of typhoid occurred in Westfield, 
New York, in the late summer of 1915. The water supply of Westfield 
is derived from a surface stream and at that time no purification was pro- 
vided. The water-shed has an area of 23 sq. mi. and a population of about 


Privy on Stone Brook INFEcTING THE WaTER SupPLy oF LOWELL, Mass., 
AT THE TIME OF THE EPIDEMIc oF 1890. 


27 per sq. mi. Opportunities for pollution are numerous from railroad 
tracks, highways, farms, privies, etc. 

The outbreak consisted of about a dozen cases of typhoid in a popu- 
lation of 3 500; a relatively mild epidemic. The investigation narrowed 
down the probable cause to the public water supply, and later disclosed 
the fact that a single case of typhoid had occurred upon a farm 5 or 6 miles 
from the intake in a house a few hundred feet from the bank of the main 
stream. The privy was located on a rather steep slope leading to the stream. 
The farmer who had typhoid had been taken ill about two weeks before, 
going to bed. During this period he worked around the farm and during 
this same period there were heavy rains. The first case in the village 
occurred about one week after the farmer had taken to his bed and the 
others followed in rapid sucession. 

These examples indicate how disease germs from 4 single case of ill- 
ness may reach public water supplies. In the two cases cited, the indirect 
manner in which the germs reached the supplies and the dilution by heavy 
run-off evidently brought about considerable attenuation of the infection, 
otherwise outbreaks of more serious proportion would have undoubtedly 
occurred. 
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Manured Fields. A rather startling demonstration of pollution by 
drainage from manured fields occurred in the village of Cazenovia, N. Y. 
in the early part of 1918. The water supply of this village was at that 
time derived from a small upland reservoir, springs, wells and at times 
from Cazenovia Lake. None of the various sources could be considered 
above suspicion. During the winter of 1917-1918 the field adjacent to 
the reservoir was heavily fertilized with barnyard manure. Shortly after- 
wards there occurred a very sudden and heavy thaw which carried such 
quantities of manure and seepage from the manure into the reservoir that 
water in the village was dark mahogany in color and actually frothed when 
drawn from faucets in the houses. Fortunately, no known ill effects 
followed this occurrence due evidently to the decidedly objectionable 
character of the water preventing people using it for drinking. 

Boating, Bathing and Fishing. The potential danger of contamination 
as the result of boating, bathing and fishing upon bodies of water serving 
as water supplies is, of course, well recognized, although actual examples 
of epidemics resulting from infection as the consequence of such practices 
are difficult to cite. This is to be expected owing to the usually transitory 
nature of such contamination. In the JourNat of this Association for 
September 1921, Mr. Goodnough in his paper upon “ Boating and Fishing 
in Ponds and Reservoirs used as Sources of Water Supply ’’referred to the 
experience at Lake Saltonsall, Haverhill, Mass. This pond is an emer- 
gency source of water supply for the city but used very rarely. Fishing 
and trespassing upon the pond had formerly been forbidden but as the 
result of many and insistent demands for these privileges the pond was 
opened to the public. As a result, sanitary conditions around the pond 
became extremely objectionable and the privileges had to be. withdrawn. 
Mr. Goodnough also referred to the 1913 outbreak of 500 cases of enteritis 
in Peabody, which was attributed to an infection of the water supply by 
fishermen, described in detail by Mr. Weston in the same issue of the 
JOURNAL. 

Ice Cutting. The danger of contamination by men engaged in ice 
cutting upon water supply reservoirs and ponds is also a hazard, the ill 
effect of which it is difficult to prove by actual examples. In 1917 there 
occurred an outbreak of typhoid fever in the city of Hillsdale, Mich., 
which was attributed to an infection of the city water supply by a crew of 
men engaged in ice cutting upon the lake from which the supply was 
obtained. 

Another instance of the probable infection of a public water supply by 
men engaged in ice cutting from a reservoir occurred at Sherburne, N. Y., 
in 1908. The water supply of this village is obtained from a 4 sq. mi. 
watershed of farm land and distributed from two reservoirs of about 12 m.g. 
and 20 m.g. capacity respectively. In March, 1908, there broke out 
in a population of about 1 000 some 10 cases of typhoid. An investigation 
disclosed the fact that at times during January and February a dozen men 
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or so had been cutting ice from the reservoirs and that during February 
there had been a thaw. Excreta were found upon the bank of one of the 
reservoirs, evidently deposited there by men engaged in ice cutting. Al- 
though other sources of contamination existed upon the watershed none 

was as near the point at which the water entered the main to the village 

nor were there any cases of typhoid upon the watershed. Whether any 

of the men cutting ice was a carrier or whether any was ill at the time of 
being at the reservoir was not determined. The coincidence of ice cutting, 
excreta upon the reservoir bank, and a thaw, indicates strongly, however, F 
that infection of the supply was due to the ice cutters. 


A Summer CotraGE ON A Ponp IN MassacHuseTts Usep UNPURIFIED 
WatTeER AS A WATER SUPPLY. 


In addition to the danger of contamination by the men harvesting 
the ice, there is also the danger from the men removing the ice from the ice : 
houses in summer. Ice cutting itself is frequently carried on under sani- 
tary inspection but the removal of the ice is usually under no such 
supervision and the danger may therefore be greater. 
| Lumbering. Lumbering operations upon timbered watersheds is an- 
other hazard of relatively frequent occurrence, but one to which infection 
| of water supply has seldom been traced. 

There is one case to my knowledge where there was some evidence 
that lumbering operations on watershed was the cause of a small out- 
break of typhoid although the evidence was inadequate to prove beyond 
question that this was a fact. This example which I have in mind oc- 
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curred at the New York State Hospital for Incipient Tuberculosis at 
Raybrook, N. Y. 

The water supply of this institution is obtained from a small upland 
watershed of about one square mile in area. Originally, it was a wild, un- 
inhabited mountainside with no habitations nor roads. In June, 1917, a 
lumber camp was established about a mile and a half above the intake, 
logging roads built and lumbering operations begun. Twenty-five or 
thirty employees were stationed at the camp and the privies for these men 
were located close to the brook tributary to the supply of the hospital. In 
September some six cases of typhoid developed among the 400 people at 
the hospital. No record of typhoid was found among the camp employees 
but some had left the camp before the investigation was made. While 
other causes may have accounted for the outbreak, it is evident that a 
very serious menace to the safety of the supply existed. 

Labor Camps. Labor camps, unless most careful sanitary oversight 
is maintained, also constitute a menace to water supplies when located on 
watersheds. Two serious outbreaks of typhoid occurred some years ago 
in New York State which may have been due to infection by laborers in 
camps upon watersheds. The best known of these outbreaks is the Ithaca 
one. 

The epidemic of typhoid in Ithaca in 1903 was described at length by 
Dr. Sorer before this Association in 1904. During the first three months 
of 1903 there occurred among the 13 000 inhabitants and 3 000 students 
at Cornell University some 1 350 cases of typhoid and 82 deaths. At 
that time the city supply was furnished by a water company and was de- 
rived from two different streams, Six Mile Creek and Buttermilk Creek. 
The University had an independent supply of its own, but the students had 
access to the general city supply at boarding places and elsewhere. Upon 
the watersheds of all three streams were numerous opportunities for pollu- 
tion. The evidence, however, indicated that the University supply was 
not responsible for any of the typhoid. 

The exact source of the infection was not definitely fixed. On Six 
Mile Creek there was a gang of Italian laborers engaged in the construc- 
tion of a new reservoir; and an infection of the stream by some unrecognized 
case of typhoid among these men was considered as a possible source of 
the epidemic. On the other hand, the watershed of the stream was 46 
sq. mi. in area, with a resident population of over 2 000, and many sources 
of pollution existed. Furthermore, there had been another gang of la- 
borers engaged on the construction of a culvert on the watershed, and it 
was found that one of these laborers had had typhoid while on the work. 
Excreta were found on the bank of the stream in the vicinity of the culvert. 

On Buttermilk Creek also there were known to have occurred at least 
6 cases of typhoid during the 12 months preceding the epidemic. : 

During the latter part of December, 1902, there occurred heavy rains 
and a thaw which evidently resulted in infectious material being washed 
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into the stream and being carried rapidly to the water-works intake. It 
also happened at about the same time that excessive pumping had been 
carried on for the few days preceding Christmas 1902, thus bringing in- 
fected water into the mains when there was less detention than usual in 
the reservoir. 

While it is evidently impossible to state with any degree of positive- 
ness that the typhoid case in the gang at work on the culvert was the ori- 
ginal source of the infection, the circumstances are very significant. 


* RAILROAD IN CLOSE PROXIMITY TO WATER SUPPLY STREAM. 
(Courtesy of Earl Devendorf.) 


Another instance where a labor camp was considered as the very prob- 
able source of infection for a public water supply occurred in the case of 
the village of Peekskill, New York, in 1908, during the construction of the 
new Catskill aqueduct which crosses the watershed tributary to the Peek- 
skill supply. 

Highways and Railroads. The infection of water supplies by travel- 
ers upon highways and upon railroads is also a danger of which definite 
examples are impossible to prove. You will recall the severe outbreak of 
typhoid in Scranton, Penn. in 1906, at which time considerable emphasis 
was laid upon the probability of infection of one of the reservoirs by excreta 
discharged from passenger trains which paralleled the reservoir and trib- 
utary watercourse for some distance. 

Shortly after this outbreak at Scranton the new water supply of Seattle, 
Wash., was begun and in order to prevent any similar infection very elabo- 
rate sanitary precautions were observed. 
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Cross Cuts in Reservoirs. A condition with respect to pollution and 
possible infection, in the case of the smaller lakes and large reservoirs, con- 
sists of nullification of the beneficial effects of storage by the rapid trans- 
portation of polluting material from relatively remote points to the immedi- 
ate vicinity of intakes by currents set up by various causes. An example 
of such short circuiting is recounted by Mr. Diven, Secretary of the Ameri- 
can Water Works Association, which occurred while he was superintendent 
of the Troy, N. Y., water works. Troy obtains its principal water supply 
from the Tomhannock reservoir, an impounding reservoir of 12 000 000 000 
gal. capacity and one into which the tributary streams enter at such points 
as to give ample opportunity for storage under ordinary conditions. In 
the winter of 1918, when the reservoir was covered with ice, there occurred 
a heavy rain and thaw followed by an extremely heavy run-off. The 
waters from one of the streams tributary to the reservoir flowed over the 
surface of the ice and reached the vicinity of the intake in a very short time 
and turbid water was drawn from taps in the city, an unusual occurrence. 
Fortunately no outbreak of disease followed. 

This instance illustrates the fact that it is impossible to predict that 
storage and sedimentation in a large reservoir will at all times be ample 
to insure the safety of the supply. 

Another illustration of the fallibility of storage as a means of securing 
safe water is afforded by the experience of Auburn, N. Y. This city secures 
its water supply from Owasco Lake, one of the so-called finger lakes of cen- 
tral New York. This lake is approximately 10 mi. long and about 1 mi. 
wide with its axis extending in a general north and south direction. The 
water-works intake is located at the northern end of the lake and the prin- 
cipal inlet stream enters at the extreme southernend. About 4 mi. from the 
lake the village of Moravia is located upon the Owasco inlet, so that the 
distance from the village to the Auburn intake is about 14 mi. The High 
School at Moravia was provided with a sewer which discharged upon the 
bank of the inlet and at time of flood excretal matters were washed down 
stream. 

In the fall of 1907 there occurred in Moravia and the vicinity some 
20 cases of typhoid among whom were High School pupils. In the spring 
following the floods there were reported in Auburn 45 cases of typhoid 
and 12 deaths, the actual number of cases being undoubtedly greater than 
were reported. An investigation made by Mr. Ackerman, former super- 
intendent of the water department, Prof. Whipple, and several other promi- 
nent engineers indicated clearly the responsibility of the Moravia High 
School sewer for this outbreak and an interesting court action was carried 
out to restrain the school authorities from continuing the use of the sewer 
at fault. 

In the investigation, studies were made of the effect of wind upon lake 
currents in order to determine the time required for possible infection to 
travel from the southern end of the lake to the water-works intake. It 
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was found that wind would set up currents in the lake water in the same 
direction as the wind and with velocities equal to 1 to 3 per cent of the wind 
velocities. It was also found that conditions were frequently favorable 
to bring pollution and possible infection from Moravia to the water-works 
intake in 3 to 4 days, a period of storage inadequate to ensure the natural 
death of the typhoid organism. 

A third instance of the manner in which lake currents carry infection 
occurred in the case of the village of Seneca Falls, N. Y., also deriving its 
water supply from one of the “ finger ”’ lakes, Cayuga Lake. This lake 
is about 37 mi. long and from 1 to 3 mi. wide, with a drainage area of about 
797 sq. mi. (excluding water surface) and upon this area there is a popula- 
tion of 30 000, including the city of Ithaca at the extreme southern end of 
the lake. The outlet from the lake discharges to the north through the 
New York State Barge Canal. Just above the beginning of the outlet the 
Seneca River enters the lake. Ordinarily the flow of water is from the 
lake through the outlet, but a short distance down stream at Mud Lock, 
gates are located which so control the flow that water entering the lake from 
the Seneca River, instead of flowing out through the outlet, will back up 
into the lake. 

The water-works intake is located at the northern end of the lake 
about mid-lake, but between the Seneca River and the intake there is a 
railroad embankment which in a way dams off the very northern end from 
the rest of the lake. There are however, two channels through the em- 
bankment which permit free interchange of water between the two parts 
of the lake. 

In the winter of early 1918 there occurred in Seneca Falls an outbreak 
of dysentery, although the water is filtered through pressure mechanical 
filters. It had been customary, however, to omit the use of alum during 
the winter months. At the time of the outbreak there occurred complaints 
of tastes and odors in the supply which were described as resembling 
earbolie acid ”’ or “ iodoform.” 

The Seneca River receives sewage from the city of Geneva and from 
the villages of Waterloo and Seneca Falls. At Geneva there is a gas plant 
from which wastes enter the river. An investigation of conditions pre- 
ceding the outbreak disclosed the fact that the gates at Mud Lock had 
been closed about the first of January, resulting in the backing up into the 
lake of the polluted waters from the Seneca River in such a way as to bring 
pollution to the vicinity of the water-works intake. Furthermore, at that 
particular time the water consumption in the village was unusually heavy 
and the rate of filtration was therefore very much greater than usual. 
Alum was being used only intermittently and the purification effected was 
evidently insufficient to remove the infection. 

As an example of the same man being bitten twice by the same dog 
it is interesting to note that a similar outbreak occurred again in March 
1920. During the latter part of March, there occurred a heavy run-off at 
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a time when the control gates at Mud Lock were closed. Turbid river 
water flowed into the lake in a southerly direction and a distinct change 
took place in the water received at the water-works intake and a slight 
turbidity was noticed in the water in the village, in spite of the filter plant. 

Carriers on Watersheds. Although interconnected with other hazards, 
the possible existence of typhoid carriers upon watersheds is a factor worth 
considering. Examples of outbreaks of typhoid definitely traced to carriers 
- upon watersheds are lacking, so far as I have been able to learn. There has 
come under my observation an instance where a carrier may have been 
a factor in the recurrence of small outbreaks of typhoid. 
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The City of Mechanicville, New York, obtains its water supply from 
a small upland watershed about 4 sq. mi. in area upon which there is a 
resident population of about 200, or 50 per sq.mi. In 1918, at the time of 
an outbreak of typhoid in the city, a visit was made to every occupied 
house upon the watershed and upon inquiry it was found that of 20 houses, 
10 gave history of typhoid in the family at some time or other, although 
at that particular time none was present. 

The water is stored in small reservoirs and receives filtration through 
a rather crude and inefficient filter of the mechanical type but with no alum. 
It is easy to conceive the presence of a typhoid carrier upon one of the 
farms of the drainage area and the occasional discharge of typhoid germs 
upon the surface of the ground, which at times of rain were washed into 
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the streams tributary to the supply. If such were the case, the storage 
and the crude filter may have formed incomplete safeguards which preven- 
ted the outbreaks assuming more serious proportions. 


ACCIDENTS TO OR IMPROPER OPERATION OF PURIFICATION PLANTS. 


The installation of water purification works does not constitute an 
absolute safeguard against possible infection unless continuity of efficient — 
operation is maintained. Accidents of one kind or another occasionally 
occur which result in unpurified water being delivered to the consumers. 

One of the most striking accidents to a filter plant occurred to the 
Albany plant in 1913 when, as the result of the highest recorded flood in 
the Hudson, the filtration plant was inundated for a period of something 
over a day and raw Hudson River water pumped into the mains. 

The filter plant was flooded early in the morning of March 28, and 
was out of service until about noon March 29, or about 30 hours. When 
it was apparent that the filter was to be flooded, warnings against the use 
of unboiled water were issued through the press but such warnings are futile 
and were evidently pretty generally disregarded. At the end of about 
two weeks cases of typhoid began to be reported and in all there occurred 
between 170 and 200 cases. 

In the case of purification consisting of chlorination alone, danger 
exists from the possibility of equipment getting out of order and unchlo- 
rinated water being discharged into the mains. To minimize such a possi- 
bility it is advisable to provide duplicate equipment. 

Various examples exist of outbreaks of water-borne disease resulting 
from the temporary interruption of operation of chlorination plants when 
such plants constituted the only method of purification. In Whitehall, 
N. Y., there occured in 1915 an outbreak of typhoid from an infection 
of the public water supply then derived unpurified from the Mettawee 
River. During the epidemic a chlorination plant was installed and this 
installation was followed by a cessation of the epidemic. Later, in 1918, 
there occured another but smaller outbreak and upon investigation it was 
found that chlorination had been interrupted on account of a breakdown in 
the chlorine apparatus, no duplicate being then provided. 

Lockport, N. Y., taking its supply from the Niagara River with 
purification by chlorination, also showed increased typhoid when interrup- 
tion of chlorination occurred. In May, 1916, the chlorination plant was 
out of service 12 hours, and three weeks later 14 or 15 cases of typhoid de- 
veloped in the city. In neither of the two cases cited was the raw water 
highly infected and in all instances where chlorination was intermittent, 
only a comparatively few typhoid cases resulted; but increase in typhoid 
prevalence was preceded by failure to secure continuous chlorination, 
which would have been obviated had duplicate apparatus been provided. 
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Accidents to Intakes. In cases where water supplies are taken from 
large rivers or lakes receiving sewage pollution, but where the pollution 
extends in comparatively restricted threads of the stream or in limited 
portions of the lake, there occurs the hazard resulting from leaky intake 
pipes, should such intake pipes pass through the polluted portion of the 
body of water forming the source of supply. 

Two instances of disaster resulting from leaky or broken intakes illus- 
trate this danger. 

Clayton, N. Y., a village of 2 000 population, derives its water supply 
from the St. Lawrence River. The intake pipe extends into the river some 
600 ft. to a point where analyses indicated a good quality of water although 
there exists some danger of infection from boats and from the general 
pollution- which reaches the river. One of the main sewers of the village 
discharged through a submerged outlet pipe laid three feet downstream 
from and for a distance of 75 ft. parallel to the intake pipe. In 1915 there 
occurred an outbreak of some 27 or more cases of typhoid which was 
attributed to an infection of the water supply. It was considered probable 
that leaks were present in the intake pipe which was under suction as it 
was directly connected to the pumps. Following this outbreak a chlorina- 
tion plant was installed but so far as I know the sewer was not relocated. 

Another and rather striking example of serious results following an 
accident to an intake line is shown by the experience of the city of Tona- 
wanda, N. Y.,in 1919. This city obtains its water supply from the Niagara 
River, at that time with no purification, although located downstream from 
the city of Buffalo which discharges raw sewage into the river. The in- 
take of the Tonawanda water works was located about 1 800 ft. from the 
American shore and in the thread of the stream which was relatively un- 
polluted, although by no means satisfactory for a public supply without 
treatment. 

In the summer of 1919 dredging operations in the Niagara channel 
necessitated the lowering of the intake pipe of the Tonawanda water 
works a few feet and occasion was then taken to lay an entirely new and 
larger pipe of wooden stave construction and with a course somewhat 
different than the course of the old line. At one point the courses crossed 
and it was necessary to cut the old pipe somewhat nearer the American 
shore and consequently nearer the more grossly polluted waters. When 
the pipe was cut the water supply for Tonawanda was of course taken 
through the break rather than at the intake crib. The cutting of the pipe 
occurred some time during the last two weeks in June. Between July5 and 
October 4 there occurred some 263 cases of typhoid in Tonawanda. The 
outbreak of typhoid was preceded by an outbreak of severe intestinal 
disorder. 

Although previously advised to at least chlorinate the supply, it was 
not until August 11, with the epidemic in full swing, that chlorination 
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was resorted to. Following the adoption of chlorination the outbreak 
quickly subsided. 

The new intake line was put into service on August 23 and on October 4 
it was discovered that a leak due to a faulty joint was permitting grossly 
polluted water from near the shore line to enter the intake. After this was 
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corrected a second serious leak was discovered on October 9. During 
the existence of these leaks the water was being chlorinated and no increase 
in typhoid prevalence followed the admission of the very seriously contam- 
inated water into the mains. The water was so badly polluted that when 
the pumps. were cleaned basket loads of offal were removed. 

Improper Operation of Purification Plants. An example of improper 
operation of a filter plant has already been cited in connection with the 
water supply of Seneca Falls, where, during the winter months, alum was 
used only intermittently. 
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Another example of the result of a failure to properly operate a filter 
plant is the case of an outbreak of thirteen cases of typhoid fever in the 
village of Massena Springs, N. Y., in the early part of 1917. The water 
_ supply of this village is derived from a power canal fed by the St. Lawrence 
River. The supply is contaminated as a result of the general pollution of 
the St. Lawrence River and at times from dredging operations above the 
intake. The supply is chlorinated and filtered through pressure filters. 
Just prior to the outbreak referred to, the filters had been out of service 
for about two months, and ‘during the same period the chlorination plant 
was also out of commission. 

Another instance of improper operation occurred in the case of 
Herkimer, N. Y. The regular supply of this municipality from well and 
an infiltration gallery became insufficient to furnish the required amount 
of water and recourse was had to a polluted canal water by pumping through 
a cross connection with a mill fire pump. An effort was made to chlorinate 
the supply thus obtained but due to difficulties in properly connecting up 
the chlorination apparatus there were several days when unchlorinated 
water entered the mains. After about two weeks from this pumping of 
unchlorinated water cases of typhoid began to occur in the city and eventu- 
ally some 93 cases occurred. 

Exhaustion of Water Purification Chemicals. A danger which must 
always be borne in mind in connection with water purification plants using 
any chemical is the possibility of supplies of the chemicals becoming ex- 
hausted before new supplies are available. This was a condition which 
was very acute during the war when freight movements and deliveries were 
very uncertain. Furthermore, this is a condition which is liable to be met 
with at any time of freight embargoes. 

What may happen is illustrated by the experience of the city of Wheel- 
ing, W. Va., in the spring of 1920. Wheeling’s water supply is derived 
from the sewage-laden Ohio river and at that time the only purification 
plant was chlorination apparatus. For three weeks during March and 
April, due to the failure of the city to secure deliveries of chlorine, the 
supply was unchlorinated. This condition of affairs was followed immedi- 
ately by an outbreak of 28 cases of typhoid resulting in four deaths. 

Poor Quality of Chemicals. A somewhat similar hazard to that 
referred to above is that of using chemicals deficient in strength. This 
is more liable to occur with hypochlorite of lime than with other chemicals 
used in water purification, due to its tendency to deteriorate on standing. 

At Green Island, N. Y., an interesting outbreak of intestinal disease 
took place in December 1917, followed by typhoid in January 1918, result- 
ing from a combination of conditions in which the poor quality of hypochlo- 
rite used for disinfection of the supply was attributed an important part. 

The village of Green Island, with a population of about 5 000, is sup- 
plied with water obtained from an infiltration gallery located on a small 
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_ island in the Hudson River opposite the city of Troy. The water is filtered 
through gravity mechanical filters and disinfected with hypochlorite. 

About the middle of December 1917, a sudden outbreak of dysentery 
broke out in the village, it being estimated that some 1 000 cases occurred. 
During the following January about 20 cases of typhoid developed. 

It was found on investigation that in the middle of December an 
auxiliary intake from the Hudson River had been opened, allowing river 
water to enter the infiltration gallery. An attempt was made to meet this 
change in quality of raw water going to the filter plant by increasing the 
amount of hypo applied. At the time the river water was used the unsatis- 
factory physical character of the water was noted by the consumers, the 
water being discolored and with a bad odor. River water was again turned 
into the infiltration gallery on January 6 and again on February 5. On 
January 6 the superintendent of water came to the conclusion that 
the hyphochlorite being used was deficient in strength and he then took 
steps to secure a fresh supply of better quality. 

Filter Plant By-Passes. Frequently by-passes are provided which 
permit the discharge of untreated water directly into the mains. For 
example, Geneva, N. Y., obtains its water supply from Seneca Lake about 

3 mi. south of the point where the sewage of the city is discharged. Ordin- 
arily the sewage flows out of the lake away from the intake; but under 
certain conditions of wind and lake currents it undoubtedly reaches the 
vicinity of the water-works intake. Purification by means of a slow 
sand filter plant has been provided but during the latter part of 1917 
it became necessary to by-pass a small amount of raw water around the 
filters, on account of the inability of the filters to handle the entire water 
consumption of the city. Furthermore, when one of the filter units was 
out of service for cleaning, the amount of water by-passed became relatively 
large for several hours. This by-passing of raw water resulted in some 15 
cases of typhoid occurring in the city which had become practically free 
from the disease after the installation of the filter plant. 

Another example of filter by-passing occurred at Kingston, N. Y., 
in 1917. The water supply of Kingston is obtained from catchment areas 
on the easterly slopes of the Catskill mountains and subjected to purifi- 
cation by pressure mechanical filters. During August 1917, at the time 
of alterations to the filter plant, raw water was delivered to the city for a 
few days. Prior to the delivery of raw water public notice was given of 
the fact and the people were warned to boil water used for drinking. This 
warning was evidently heeded as little as such warnings usually are and 
some 18 cases of typhoid resulted. 

Twenty years ago the raw water of both Geneva and Kingston would 
have been considered above the average insofar as sanitary quality is 
concerned. Nevertheless, both sources are subject to contamination and, 
evidently, to a moderate amount of infection. 
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A third example of filter plant by-passing with even more disastrous 
results than in the two cases just cited occurred in- the city of Moline, 
Illinois,in 1918. The water supply of this city is taken from the Mississippi 
River and purified by rapid sand filters. Prior to the installation of the 
filter plant the typhoid death rate had been very high, 100, 144, and 151, 
during the three years immediately preceding the use of the filter plant. 
After the filters were in use the rate dropped to between 22 and 60 per 
100 000 except for the year 1918 when the rate increased to 80 during the 
first three months. 

One outbreak of typhoid occurred in the winter of 1917-1918 at a 
time when the filter plant was in poor condition, the sand layer in the 
filters having been reduced to but 10 in. or less, the rates of filtration 
were excessive, and the chlorination apparatus was out of order. The 
filter was then tuned up and put into proper operating condition but 
another outbreak occurred in July of 1918. Inquiry disclosed the fact that 
a by-pass around the filter had been open on two different days in June 
and at the same time one of the sedimentation basins was being cleaned 
so that the raw water had even less detention than usual. 

Hazards to Ground Water Supplies. There isa popular opinion that 
water supplies taken from the ground are of better quality than those 
from surface sources, particularly supplies from what is termed “ solid 
rock.”” There is some justification for the belief that ground waters are 
safer from a sanitary view point than unpurified surface supplies, due to 
the natural-processes of purification to which ground waters have been 
subjected. On the other hand it is impossible to determine just what is 
taking place in the ground and it is also impossible to control the natural 
processes of purification as in the case of artificial methods. 

The safety of ground water supplies depends upon the remoteness 
of potential sources of contamination, the manner of development of the 
supplies, the character of material penetrated, direction of ground water 
flow with respect to the location of sources of pollution, adequacy of casing 
or curb to exclude surface waters, and freedom from chance pollution by 
polluted flood water. 

General Pollution of Ground Waters. As a general thing it is inadvis- 
able to sink or dig wells in a thickly populated district, due to the numerous 
opportunities for general pollution of the subsoil by leaky sewers, cess- 
pools, privies, ete. It is not often that a public supply will be thus located 
although many private and semi-public wells will be located in the center 
of thickly-settled communities. 

The city of Watervliet, N. Y., long suffering with one of the worst 
public water supplies in New York state, had, therefore, provided several 
public wells located at convenient points about the city. Most of these 
wells were located in the streets at the curb line and in many cases were 
not far distant from the street sewer. The wells were either driven or ex- 
cavated to a comparatively shallow depth through fissured shale. Ana- 
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lytical examinations of the waters from these wells showed that practically 
every one was grossly contaminated. In one case a well was responsible 
for a localized outbreak of typhoid. Yet when the local board of health 
closed the majority of the wells there arose considerable popular outcry. 

Channels in Strata. The character of the strata penetrated has an 
important bearing upon the quality of water obtained. In fine sand or 
homogeneous gravel the natural purification effected is reasonably sure 
of being complete. On the other hand, where wells are in limestone or 
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fissured rock direct drainage channels are likely to occur, through which 
practically unpurified surface water may enter the well. The historic 
case of Lausen, Switzerland, where a typhoid epidemic resulted from the 
infected waters of a brook flowing some distance through rock fissures to 
the public spring, is an example of the passage of infection through under- 
ground rock channels. 

. The accompanying picture shows a spring constituting part of the 
public water supply of a small municipality near Albany, N. Y. The 
spring consists of a small basin at the base of a steep escarpment of lime- 
stone into which water flows from a rock fissure of some size. Ordin- 
arily the water is clear and colorless but following heavy rains it becomes 
somewhat turbid and organisms of the B. coli type are at times isolated 
from samples of the water, although there is no evidence of contamination 
by surface water in the immediate vicinity of the spring. The limestone 
formation from which the spring flows is fissured and full of channels. 
Furthermore, on the table land above the escarpment there are sink holes 
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from which there are no visible outlets. It seems probable therefore that 
at time of rain, surface water from this table land reaches the rock channels 
tributary to the spring. 

Leakage along Casings. In the case of wells there is the possibility 
of leakage of polluted surface water down the outside of the casings of 
tubular wells or of leakage through holes or cracks in the curbs of dug 
wells. An example of leaky curb and pollution by flood waters followed 
by an outbreak of typhoid is the story of the 1915 typhoid epidemic at the 
Assembly of the Old Salem Chautauqua, Illinois. 

The water supply of this camp ground was obtained from three wells, 
all exposed to local contamination and located on such low land as to be 
flooded at times of high water in the Sangamon River, which receives the 
sewage of Springfield, Ill., some 27 miles upstream. There had occurred 
in 1907 a flooding of the wells and an extensive outbreak of dysentery. 
Againin 1915 flooding of the wellsduring Chautauqua occurred and resulted 
in an outbreak of about 200 cases of typhoid with 13 deaths, the typhoid . 
being preceded by a dysentery outbreak of at least 500 cases. The main 
well was surrounded by an embankment which was full of holes made by 
burrowing animals and the lining of the well was far from tight. Sufficient 
river water leaked into the well to give a distinct turbidity to the supply. 

The attendance at the Chautauqua ranged from 500 to 3 000 daily 
thus giving opportunity for the exposure of a great many people to the 
infection. As this Chautauqua drew people from various parts of the 
state the effect of the epidemic was widespread. 

Proximity of Leaky Sewers. The location of sewers in the vicinity 
of sources of ground water supplies, also constitute a potentially serious 
menace to the safety of the supplies due to the danger of leakage from 
joints, or to overflow, whereby sewage may escape into the tributary ground 
water. 

The village of Walden, N. Y., with a population of about 4 000, derived 
its public water supply from two sets of wells, one set being located out- 
side the village limits and away from possible sources of pollution and the 
other set being located in the village and surrounded at greater or less 
distances by numerous houses. 

The wells within the village are the ones with which we are concerned. 
These wells were driven wells with iron casings extending to depths of 80 
to 100 feet through loam and shale rock. Analyses of the water from the 
wells indicated pollution of the ground water tributary to them, and, at 
times, active contamination by organisms of fecal origin. 

In the latter part of 1913 there occurred an outbreak of about 50 
cases of typhoid fever. An investigation indicated an infection of the 
public water supply. as the probable cause of the epidemic. It appears 
that shortly before the outbreak there had been a heavy rainfall, at which 
time a sewer in a street about 200 ft. distant and at a higher elevation than 
the wells, had become clogged; and sewage from it had backed up through 
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manholes and vent pipes on house laterals, and had flowed over the surface 
and into the ground in the general direction of the wells. It was also found 
that just prior to the overflow of the sewer a woman who was convalescing 
with typhoid fever had moved into a house tributary to the sewer line 
and just above the point where the overflow occurred. At the time the 
overflow took place the woman was suffering from a relapse and was un- 
doubtedly contributing typhoid germs to the sewage which flowed out to- 
wards the wells. Furthermore, just about the time of the overflow the 
pumping station for the wells in the village was being operated for longer 
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periods than usual, due to certain construction work that was being carried 
on at the other pumping station, so that the draft upon the village wells 
was double the usual amount. The chain of evidence proves pretty con- 
clusively that typhoid-laden sewage was drawn through rock channels 
into the wells, with the unfortunate sequel of a typhoid epidemic. 

Mr. Dittoe of the Ohio Department of Health in a paper before this 
Association last year gives another interesting account of an infection of 
a ground water supply, which took place at Salem, Ohio, in the fall of 1920. 
At that time Salem with a population of about 10000 had an epidemic 
of some 884 cases of typhoid with 27 deaths. The typhoid was preceded 
by two outbreaks of enteritis, in the second of which it was estimated that 
there were about 7 000 cases. 

The water supply of Salem is derived from a series of driven wells 
pumped by air lift or deep well pump to receiving reservoirs and thence 
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to the distribution system. One set of wells is poorly located with respect 
to possible pollution from privies and abandoned cesspools in the vicinity. 
Water from one of the other sets of wells was delivered to the reservoir 
through a line of tile pipe laid in the street parallel to and below sanitary 
and storm sewers. The evidence showed clearly that the primary cause 
of the outbreak was sewage leaking into this tile pipe. 

Connection with Polluted Surface Water. Occasionally there exists 
physical connection between a pure ground water supply and a polluted 
surface supply which under certain conditions results in contamination of 
the ground water supply. An example of such a connection which existed 
for many years without causing any trouble, and had been lost track of 
as city administrations changed, occurred in Schenectady, N. Y. 

The water supply of Schenectady is obtained’from three large dug 
wells located on a flat piece of land near the south bank of the Mohawk 
River. These wells are about 400 ft. from the river and about 40 ft. deep. 
Ordinarily the water level in the wells stands below that in the river but 
it is not probable that the supply is infiltered river water. The sanitary 
quality of the water is excellent and it had been considered one of the safest 
in the state of New York. 

In March 1920 there occurred high water in the river and about the 
same time a slight turbidity was noticed in the city water, a supply which 
had been invariably clear and colorless. Shortly after the appearance of 
turbid waterin the mains an outbreak of gastro-enteritis took place, followed 
by some 53 cases of typhoid, of which 3 were fatal. 

Investigation disclosed the fact that there were two 24-in. suction 
pipes which originally extended through well No. 1, thence through two 
parallel pipe galleries to a manhole about 30 ft. north of the well, whence 
they continued underground to the river. The pipes had been removed 
from the galleries and the holes through the walls of the wells sealed with 
concrete. The bottoms of the galleries were not paved and consisted of 
porous gravel. The walls of the wells were of masonry with open joints. 
The pipes from the manhole to the river had not been removed. Upon 
inspection of this manhole it was found that only one of the pipes was 
sealed and that the other had presumably clear passage to the river. Fur- 
thermore, it was clear that the galleries had been flooded with river water 
and that this river water had entered the well through holes in the porous 
gravel constituting the bottom of the galleries and through the joints in 
the masonry wall of the well. As soon as the conditions were discovered 
the pipes to the river were sealed with cast-iron flanges with tight gaskets, 
two sections of the pipe between the manhole and the river were removed, 
and the four ends thus exposed sealed with cast-iron flanges and tight 
gaskets and the trench backfilled with impervious material. 

One of the most amazing instances of gross pollution of a ground 
water supply and resultant epidemic occurred at Mankato, Minn., in 1908. 
The water supply of this city was obtained from four artesian wells which 
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when not being pumped gave a pressure of 10 to 12 lb. per sq. in. at the 
top of the casing. In time, corrosion of the iron casings resulted in leakage 
of well water when the wells were not being drawn upon by the pumps. 
Instead of repairing the casings an 18-in. by-pass was laid to a near-by city 
sewer into which the leakage could flow. Later another pipe was laid for 
flushing boiler house ashes into the adjacent Minnesota River and the 
overflow from the wells was carried into this new pipe and the old 18-in. 
pipe straightway forgotten. 

At times the Minnesota River reached unusually high stages; and to 
prevent backing up of river water and sewage into cellars, a gate was installed 
in the sewer below the point of junction with the old 18-in. overflow pipe. . 
A 5-in. centrifugal pump was installed above the gate to pump the sewage 
and storm water from the sewer. 

Just prior to the epidemic of 1908, there had been a heavy rainfall, 
high water in the river and large flow in the sewer. The gate in the sewer 
was closed, the pump started but did not care for all the sewage, which 
backed around through the 18-in. overflow from the wells, and the water 
supply pumps accordingly discharged a mixture of sewage and well water 
to the city. The result was 4 000 to 5 000 cases of enteritis, 417 cases of 
typhoid and 35 deaths. 


DISTRIBUTION SYSTEM HazArpDs. 


Not only is it essential to deliver a pure and wholesome water to the 
distribution system but it is as important to make sure that no opportunity 
exists for contamination to reach the supply in the distribution system 
itself. From the time a supply of safe character enters the distribution 
system it should not be exposed to accidental or deliberate contamination 
in accessible reservoirs, nor to the introduction of impure water through 
cross connection between the water-works mains and industrial systems 
with supplies from polluted sources. 

Cross Connection. Numerous instances are on record where typhoid 
outbreaks have resulted from polluted water entering the public distri- 
bution system through cross connections with industrial or fire protection 
supplies. The Lowell outbreak of 1903 is well known. 

Another example of infection through cross connections occurred at 
Utica, N. Y., in January and February of 1917. At this time there took 
place a sudden and restricted outbreak of typhoid in a certain section of 
the city. Except for the water supply there was no other source of in- 
fection in common, and yet outside a rather limited district there were 
practically no cases of typhoid. ‘ 

The water supply of Utica is derived from two sources, a hard upland 
supply from the south and a soft creek water from the north. All water 
to the city was chlorinated and for many years the water company had 
maintained unusually careful oversight relative to sanitary conditions upon 
the watersheds. There was no evidence to show any general infection of 
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the supply, in fact the evidence was pretty conclusive that there was no 
such general infection. 

Inquiry disclosed the fact that a certain woolen mill which had not 
been operated for some years was being put into service again, and, in 
connection with the general overhauling which was given to it preparatory 
to operation, the fire system had been more or less changed and improved. 
This fire system with mill hydrants and sprinklers was connected with the 
city mains at two different points on two different streets and separated 
therefrom by single check valves. Ordinarily the pressure was from the 
city supply but a fire pump was provided for pumping an emergency supply 
into the fire system from a badly polluted stream which flowed through 
the mill property. The check valves were supposed to protect the city 
supply from any creek water which might be pumped into the fire system. 


Sxetco Map or Utica, N. Y., SHow1nG TypHom OUTBREAK FROM CROSS- 
CoNNECTION WITH Miu Fire Svuppty. 


About the middle of November, 1916, tests were made with the fire 
pump, at which time the pressure on the mill fire system reached about 
135 lb. per sq. in., whereas the city pressure was only 90 lb. per sq. in. 
During the latter part of November following this test, a great many cases 
of enteritis occurred in that part of the city adjacent to the mill. Circum- 
stantial evidence pointed to leakage through the check valves bringing local 
contamination into the city mains from the mill supply. No special test 
was made on the fire pump immediately preceding the outbreak of typhoid 
in January and February following, but the relative location of the check 
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valves was such that with the checks not quite closed, the pipes of the 
mill system would tend to become part of the distribution system of the 
city. Just what specific combination of circumstances was responsible 
for the infection was never discovered; but the mass of evidence was so 
strong against the fire system that the city passed an ordinance requiring 
the physical separation of polluted auxiliary supplies from the city supply. 
In the practice double check valves were allowed if properly installed for 
inspection and test. 

Another instance of infection through a cross connection took place 
some years ago in Rochester, N. Y. A lift bridge over a canal was so con- 
structed as to be operated by either one of two supplies of water. One 
of the supplies was the regular supply of the city used for domestic and 
other purposes while the other supply was an entirely separate supply 
used only for fire protection and obtained by pumping directly from the 
polluted Genesee River. The two systems were never intended to be turn- 
ed into the operating house for the bridge at the same time,and the street 
gate on the one system was supposed to be shut when not in use but as 
additional precaution check valves on each system were installed. 

Between inspections a zealous but ignorant canal employee obtained 
a gate wrench, closed the open street gates and then removed the checks 
or flaps from the check valves, after which he opened both street gates. 
The result was that contaminated river water entered the domestic supply 
and an outbreak of typhoid followed. : 

It would be possible to recount case after case of similar infection 
through cross connections as those cited above. Double check valves in 
accessible manholes with provision for testing and inspection have been 
urged as a means for providing the fire protection desired by the Under- 
writers Association and at the same time securing safety for the public 
supply. Such installations are unquestionably an advance over the hap- 
hazard single check valve installation but there is no assurance that de- 
liberate tampering with such double checks will not occur nor that both 
checks will not leak at the same time. Double checks reduce but do not 
remove the hazard. 

Emergency Supplies. The use of emergency or auxiliary supplies 
from polluted sources is a practice fraught with unpleasant possibilities. 
Emergency chlorination if properly applied from the beginning of the use 
of such a supply minimizes somewhat the danger but it is essential that 
chlorination be started as soon as the emergency supply is used and that 
continuous application of adequate amounts of chlorine be maintained. 

The case of Herkimer already cited is an example of the use of an 
emergency supply with which proper chlorination was not obtained. 

Watervliet, N. Y., originally secured its supply from the Mohawk 
River which was bad enough when used without purification; but occasion- 
ally it beeame necessary to supplement the Mohawk supply from the Hud- 
son River with intakes located below the sewers of Watervliet itself, to say 
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nothing of the general and very considerable pollution of the river from 
many other municipalities. Invariably the use of the Hudson was followed 
by an outbreak of typhoid even though the city had excessive typhoid 
practically all the time. This was a case of going from the frying pan into 
the fire. Fortunately the city now has an upland supply filtered and chlo- 
rinated and typhoid has been practically eliminated. 

Dual Water Systems. Dual water supply systems, one of safe and 
wholesome quality for drinking and general household use, and the other 
impure and for fire protection and industrial use, have been suggested. In 
the case of individual mills such dual supplies are actually in use in many 
instances. This is a practice not without danger due to the impossibility 
of completely preventing the use of impure water for drinking when readily 
accessible. 

I recall an instance on an investigation of a small outbreak of typhoid 
in an industrial establishment which was supplied with safe city water 
and also with an industrial supply from the polluted Hudson River. 
Inquiry disclosed that the industrial supply was frequently used for 
drinking by the employees. In fact, while walking through the factory, 
I noticed one of the mendrinking the industrialsupply from a hose connected 
with one of the pieces of equipment. 

Whenever an unsafe supply is accessible, there will always be some 
careless or ignorant people who will use it for drinking. Unless such in- 
dustrial supplies can be made absolutely inaccessible, the safest course is 
to chlorinate. 

Accessibility of Distribution Reservoir. There is one more hazard 
connected with distribution systems which is not unknown here in Mass- 
achusetts and while probably not orie to grow extremely alarmed about 
is one which constitutes a real menace to some of our supplies. I refer to 
the ready accessibility of distribution reservoirs with pleasant walks and 
drives around them in very close proximity to the water’s edge and with 
nothing to prevent contamination of the waters except a few absentee 
policemen and an occasional sign. In these days of tourists from every 
part of the country, one never knows when some typhoid carrier from a 
section less fortunate than Massachusetts in the matter of freedom from 
typhoid will unknowingly contaminate and infect some of our reservoirs 
located so conveniently alongside main-travelled highways. It is a remote 
contingency, perhaps, but the unexpected always happens, and in the little 
stories of typhoid outbreaks which I have given the element of chance will 
be noted and the eventual combination of conditions which so frequently 
resulted in disaster. It may be that such an infection of an open distri- 
bution reservoir would occur not oftener than once in a hundred years 
but when that one time will take place no one can predict; it may be next 
year or 2022, but the danger is there and there is no assurance that infection 


will not occur to-morrow. 
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Miscellaneous Dangers. In addition to the hazards previously illus- 
trated in more or less detail, there are those which may arise from casual 
visitors, such as picnickers and hunters, to watersheds, streams and reser- 
voirs or from summer cottages upon the shores of lakes or ponds used as 
water supply. Mains occasionally break, which necessitates the by-passing 
of filters. Filters and chlorination plants are frequently housed in com- 
bustible buildings. Infection of mains under repairs by sewage leaching 
into water-pipe trenches or of standpipes and distribution reservoirs by 
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men cleaning them or making repairs are not impossible contingencies. 
In the case of supplies from large lakes infection may be brought about by 
excreta discharged from boats passing in the vicinity of intakes. 

The typhoid death rate in this country has been steadily declining 
for the past 20 years due largely to improved methods in the protection 
of our water supplies. Outbreaks of water-borne disease are becoming 
less and less frequent but it must be remembered that eternal vigilance 
is the price for continued safety of our supplies. No hazard, however 
slight, can be overlooked without eventual consequences in the form of 
water-borne outbreaks of disease. 


LIST OF CERTAIN OUTBREAKS OF WATER-BORNE DISEASE. 
Givine Piace, CausE OF OUTBREAKS AND REFERENCES. 
(For additional references see page 369 of “ Typhoid Fever ” by G. C. Whipple.) 


Albany, N. Y. Flooding of Filter. N. Y. State Dept. Health, 1913, p. 733. 
Auburn, N.Y. Rapid Lake Currents. Jour. A.W.W.A. 1914, p.688; 1920, p.42. 
Bloomington, Ill. Cross Connection. Jour. A.W.W.A. 1920, p. 560. 

Clayton, N. Y. . Sewer Outlet near Suction Intake. N. Y. State Dept. Health, 1900 
Rep. Vol. 2, p. 472. 


ORK 
\ 
| 
| 


CHASE. 41 


Corning, N. Y. Flood Effect on Ground Water. N. Y. State Dept. Health, 1912 
Rep. Vol. p. 777. 

Geneva, N.Y. By-passing Filters. N.Y. State Dept. Health, 1917 Rep. Vol. 2, p. 333. 

Green Island, N. Y. Poor Quality Hypochlorite and Emergency Supply. N. Y. State 
Dept. Health, 1918 Rep. Vol. 2, p. 213. 

Greenville, Tenn. Poorly Protected Ground Water Supply. Jour. A.W.W.A. 1921, 
p. 132. 

Herkimer, N. Y. Failure to Secure Chlorination of Serees Supply. N. Y. State 
Dept. Health, 1918 Rep. Vol. 2, p. 242. 

Hillsdale, Mich. Ice Cutting. Jour. Am. Med. Assoc. Vol. 7 No. 22 — Nov. 26, 1921. 

Hudson Falls, N. Y. (Enteritis) Supply Unprotected from Transitory Contamination. 
N. Y. State Dept. Health, 1914 Rep. Vol. 2, p. 355. 

Kingston, N.Y. By-passing Filters. N. Y. State Dept. Health, 1917 Rep. Vol. 2 p. 375. 

Lowell, Mass. Cross Connection. Jour. A. W. W. A. 1913, p. 153. 

Maidstone, Eng. Camps on Ground Water Supply. Jour. A.W.W.A. 1910, p. 299. 

Mankato, Minn. Connection to Sewer. Jour. N. E. W.W.A. 1920, p. 44. 

Massena, N. Y. Improper Operation of Filter. N. Y. State Dept. Health, 1916 
Rep. Vol. 2, p. 470. 

Mechanicville, N. Y. Improper operation of Filter. N.Y. State Dept. Health, 1919 
Rep. Vol. 2, p. 144. 

Moline, Ill. Improper Operation of Filter. Jour. A.W.W.A. 1919, p. 230. 

Old Salem Chautauqua. Flooding of Wells. Jour. A.W.W.A. 1916, p. 874. 

Ottawa, Canada. Emergency Intake. Jour. A.W.W.A. 1911, p. 151. 

Peabody, Mass. (Enteritis) Fishermen. Jour. N.E.W.W.A. 1920, p. 193. 

Peekskill, N. Y. Labor Camp. N. Y. State Dept. Health, 1908 Rep. Vol. 1, p. 493. 

Philadelphia, Pa. Cross Connections. Jour. A.W.W.A. 1913, p. 169. 

Pittsburg, Cal. Interruption of Chlorination. Eng. News Rec., Vol. 85, p. 1288, 
December 30, 1920. 

Raybrook, N. Y. Lumbering. N. Y. State Dept. Health, 1917 Rep. Vol. 2, p. 493. 

Rennselaer, N. Y. Industrial Supply. N. Y. State Dept. Health, 1917 Rep. Vol. 
2, p. 501. 

Rochester, N. Y. Cross Connection. Jour. A.W.W.A. 1920, p. 648. _ 

Salem, O. Leakage of Sewage into Ground Water Collecting Tile. Jour. N.E.W.W.A, 
1921, p. 335. 

Schenectady, N. Y. Flood Water into Well Supply. N. Y. State Dept. Health, 1920 
Rep. Vol. 2, p. 304. “ 

Seneca Falls, N. Y. (Enteritis) Lake Currents and Improper Operation of Filters. 
N. Y. State Dept. Health, 1918 Rep. Vol. 2, p. 387. 1920 Rep. Vol. 2, p. 312. 
Sherburne, N. Y. Ice-Cutting. N. Y. State Dept. Health, 1908 Rep. Vol. 1, p. 513. 

Toledo, O. Cross Connection. Jour. A.W.W.A. 1913, p. 163. 

Tonawanda, N. Y. Accident to Intake. N.Y. State Dept. Health, 1919 Rep. Vol. 2, 
p. 331. 

Utica, N. Y. Cross Connection. N. Y. State Dept. Health, 1917 Rep. Vol. 2, p. 539. 

Walden, N. Y. Leakage of Sewage into Ground Water. N. Y. State Dept. Health, 
913 Rep. 761. 

Washingtonville. N. Y. (Enteritis) Thaw and Flood. N. Y. State Dept. Health, 
1918 Rep. Vol. 2, p. 439. 

Watervliet, N. Y. Emergency Supply and Various other causes. N. Y. State Dept. 
1917 Rep. Vol. 2, p. 561. : 

Westfield, N. Y. Single Typhoid Case on Watershed. N. Y. State Dept. Health, 
1915 Rep. Vol. 2, p. 691. 


Wheeling, W. Va. Interruption of Chlorine Supply. W. Va. State Dept. Health, 


Bull. July 1922. 
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DISCUSSION. 


Mr. Ropert Spur Weston.* I wish to express my appreciation 
of this excellent compilation of data. It will be useful to all sanitary en- 
gineers in their work. 

I would like to add a brief account of an epidemic which occurred in 

the course of our practice in the Town of Woodland, Maine, situated on 
the St. Croix River which is just across from New Brunswick. The river 
which flows by the town has a sparsely populated drainage area and a mean 
flow of several hundred second feet. The water of this river was so highly 
colored that it was distrusted by the inhabitants of Woodland who resorted 
to well water with the result that during the summer there were some fifty 
cases of typhoid fever and eight deaths. 
All of the wells were sunk in the granite, one of them to a depth of 
180 ft. The surface of the earth in that region has been pretty well scoured 
by glaciers and the soil overlying the rock consists of boulder clay or till 
which varies in depth from 4 to 25 ft. This layer was too thin to protect 
the wells from contamination by drainage from cesspools sunk in the soil, 
many of them to the rock. Pollution probably followed the fissures in the 
rock to certain of the wells. Plans have been made to purify the river 
water by coagulation and filtration, and to do away with the wells as 
sources of supply. 

Mr. Freperic I. Winstow.} (by letter.) The remarkably compre- 
hensive and detailed paper by Mr. Chase emphasizes the number of 
dangers lurking in the water supply. One hesitates to think that there 
may be any more risks than above related, but one was called to my atten- 
tion a while ago which is worthy of record, that it may be avoided hereafter. 

The main supply of a fairly large town was drawn through a suction 
main laid at the bottom of a pond for a considerable length. This pipe 
was so light that if it were emptied it would float to the surface, and did 
this on two occasions, and for quite a long time the town innocently drank 
water which was mixed with the pond supply, which was polluted, mainly 
by street wash and general surface drainage. No marked harm came from 
this and the pipe was finally repaired, but the State Board of Health re- 
quired that the water should be chlorinated, chiefly from fear of a recurrence 
of the previous experience. There was also a fear lest some of the town 
supply being drawn from wells, might suffer pollution. 

After a year or so the chlorination injection required repair, so the 
apparatus was removed and sent away for repair. A prompt return of 
the apparatus was promised, but it was several weeks before the chlorina- 
tion was again in operation. If, during this time, the suction main had 
again suffered mishap, the result might have been serious, but in any event, 
and indeed in all such cases, some method should be provided for temporary 


* Consulting Engineer, Boston, Mass. 
+ Division Engineer, Metropolitan District Commission. 
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chlorination or some other method of effective treatment. Such a method 
must of course be sufficiently simple to permit of easy operation by the 
force employed on such work. 

Mr. W. C. Hawtey.* While of course not a source of infection, 
there is another difficulty which is facing those who operate purification 
plants taking water from our large streams upon which there are industrial 
plants, and that is the dumping of oil into our rivers. We have been up 
against that proposition on the lower part of the Allegheny River for several 
years past. There is a company there which has been using oil for fuel. 
When the oil tank is nearly empty, the residue which cannot be put through 
the burner, is dumped into a sump, and the first heavy rain flushes the oil 
out of the sump and into the river. I have seen that black, thick, heavy 

‘oil on the surface of the river covering an area of an acre or two acres in 
extent. I understand that some of this oil got into the sedimentation basin 
of the filter plant of the City of Pittsburgh, and that one filter bed was 
badly clogged with it. We got some of the oil into one of our sedimentation 
basins, but it was skimmed off in time to avoid trouble. 


* Manager and Chief Engineer, Pennsylvania Water Co. 
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SOME EXPERIENCE IN METER SETTING AND 
MAINTENANCE. 


BY JAMES A. MC MURRY.* 


[September, 1922.] 


At the Annual Meeting of the Association held in Boston in 1914 a 
paper was read, “Metering an Old City,” n which were set forth some of 
the methods used, some of the difficulties encountered in the progress of 
the work and some information that it was possible to prepare from the 
limited ‘data at hand concerning the finances of the department, and 
consumption. 

It might be well to state that in 1908 when the Meter Act went 
into effect, the City of Boston had 5 thousand metered and 90 thousand 
unmetered services and that under the Act it was necessary to meter 
annually five per cent., or about 45 hundred of the old services and all 
of the new services installed. 

It might also be well to add that there was very little information 
available on this subject and that public opinion was quite opposed to 
metering, and even some officials were afraid that the department would 
suffer through increased expenses and reduced income. Of course, income 
and consumption are two very important factors in every water department. 
Facts accumulated year after year force one to the conclusion that a 
metered city will not only keep the consumption within reasonable limits 
but will also receive sufficient income to meet department expenses. 

Water takers are getting satisfactory bills (and in thousands of cases 
bills lower than under the annual rate plan) and the department is receiv- 
ing more than sufficient to pay its bills, with quite a large surplus. 

When the work was begun the practice of metering the larger buildings 
was continued for two years until 1911 when the Public Works Department 
was created. Then the district metering plan was adopted. Only in 
this way was it possible to prosecute the work successfully and quickly. 
Again it was necessary to arrest adverse public opinion by metering every 
house in the district, every taker being treated alike and therefore there 
was no further ground for the charge of favoritism. The district plan 
offered an excellent opportunity to study income and consumption of 
pre-meter days with subsequent results and to determine the per capita 
in the several classes of takers and the unaccounted-for waste. 

In passing let me say that inside waste is not confined to the poorer 
buildings and the so-called poorer districts but it is found in all districts 


* Assistant Engineer, Water Department, Boston, Mass. 
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and in all classes of houses. The following figures tell briefly but quite 
fully the affect of meters on the consumption in Boston. 

In 1908 the daily consumption was 98 300 000 gal. and the per 
capita 158 gal. In 1916 when the city was a little over 50 per cent. 
metered the daily consumption was 80388 000 gal. and the per capita 
105 gal. a decrease of 18 000 000 a day between 1908 and 1916. In 1921 
the daily consumption was 85 609 000 a day, a per capita of 112 gal., a 
difference of 13 000 000 between 1908 and 1921. ; 

The city is now 70 per cent. metered and 1922 indications point to 
a still further reduction. With respect to income, it has been so large 
that it was necessary to amend the statutes to permit the use of it in other 
departments. In 1908 the city had in use 5000 meters varying in size 
from 3-in. to 6-in. In 1921 there were in use 70 000 meters from 3-in. to 
12-in., — disk, rotary, compound and detector types, 60 000 of the 3-in. 
size. Meters are installed inside generally, either on the wall or in 
ground boxes; but occasionally it is necessary to establish meters in outside 
boxes (concrete). These are sufficiently large to permit a man to enter. 
.The last severely cold winter has convinced a good many that the small 
outside meter box is not serviceable in this climate. 

By-passes are being eliminated as fast as can be done. It was the 
custom to install meters on by-passes or to by-pass meters at large plants. 

In 1917 a government plant was served by a 16-in and a 10-in, with a 
6-in. meter on a by-pass on the 16-in., and a 4-in. meter on a by-pass on 
the 10-in. Reports were being made regularly that these meters were 
out of order. It did not seem possible for them to get out of order so 
frequently and it occured to me that the main-line gates might have been 
opened from time to time. An examination proved this to be a fact. A 
12-in. meter was placed in the 16-in. line and a 10C-in. in the 10-in. line. 
The by-passes were removed, in spite of the appeals of the Government’s 
representatives. They were convinced that the department could make 
changes easily and without any inconvenience to them. The quarterly 
bill was increased from $15 000 to $30 000. 

It ought to be added that no attempt was made to steal the water 
at this plant. 

At another plant there was a by-pass around one of the meters and 
accidentally a gate was opened and very little water passed through the 
meter. - The by-pass was immediately removed. 

Services regulate the sizes of the meters and from observation, it would 
seem that either the applicants wrongly state their demands or the de- 
partments are too generous.. Personal examination of premises and a 
perusal of records indicate very clearly in many cases that smaller pipes 
and smaller meters would be sufficient. Therefore, more care should be 
used in determining the size of service pipes. 

With 70000 meters installed, meter maintenance is now quite a 
leading problem in the meter service. The large number of makes and 
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types make for a multitude of repair parts and consequently much time 
and attention is required of the repairman. All the makes of meters 
seem to meet the requirements of the new specifications but they differ 
very much in: many respects. It may be necessary for a committee to 
design in every detail meters that would meet the needs of all water 
departments. 

It is a practice of the Boston department to test each meter, new and 


tested separately. Some may question the testing of new meters separately 
and would recommend the string test for new meters. Because it was 
necessary to change clocks on 3 000 meters of a certain make and hundreds 
of gears on another make and to make repairs and repack spindles on 
thousands of still another make, we were compelled to continue the prac- 
tice of testing each meter separately for our own protection. Large 
meters are tested in the field. 

Five plumbers with a team under the direction of a foreman install 
all the new meters. Six men and five vehicles changed and reset all the 
old meters. Twelve thousand meters were tested last year and sixty-two 
hundred meters were changed. 

In conclusion, I think that you will all agree that meters have done a 
great service for the City of Boston in reducing the daily consumption 
from 98 000 000 a day in 1908 to 85 000 000 a day in 1921; with the income 
not reduced; with the people satisfied that water by meter rates is good 
for all. 


repaired. I think that we are all agreed that repaired meters must be | 
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SERVICE PIPES AND PLUMBING APPLIANCES: SOME EX- 
PERIENCES, EXPERIMENTS AND RECOMMENDATIONS. 


BY DAVID A. HEFFERNAN.* 


When I was asked to prepare a paper to be read before this convention 

I agreed, for the reason that I had several things in mind that I believed 
should be brought before my fellow-members. I had in mind at the time 
the quality of the water with which Milton and other cities and towns of 
suburban Boston were being supplied by the Metropolitan system and the 
apparent indifference of the State Board of Health to that quality. 

Later, as I started to prepare it, two other matters came to mind that 
I felt should be mentioned, which, so far as I can see, are so palpably at 
variance with proper water-works operation that I could not resist the 
temptation to speak of them at this time. They are: 

Cheap plumbing appliances and their direct result on water consump- 

tion. 

Pressure boilers. 

I will, therefore, ask your kind indulgence if I do not appear to confine 
myself precisely to the subject, and for trying to include in this paper so 
many topics, one of which might require a long discussion. 

In 1912 Milton began to use exclusively ,for its services,genuine black 
wrought-iron pipe lined carefully with Rosendale cement in our own shop. 
Our couplings were lined with lead. The corporation tail piece was made 
into a lead gooseneck by means of a cup joint and the same method used for 
connecting with the service pipe. A T. H.S. & W. cock was used at the 
curb line and a L. H.S. & W. cock in the cellar. All fittings other than the 
lead-lined couplings were of brass. About two years ago complaints began 
to come in about poor pressure. Inspections revealed the results of violent 
galvanic action, which had caused the eating away of the pipe at the threads 
inside the brass fitting, almost completely filling the latter. Of course it has 
been known for a long time that two different metals or two like metals of 
different composition, immersed in water, incite and are the victims of 
galvanic action to varying degrees, according to the metallic composition 
and the impurity of the water. 

However, I admit that its danger had not been forcibly brought before 
me until then. Immediately we began to work to overcome the trouble, 
by using, in the service, material on which the effect of the water would not 
be so disastrous. Our final result is to line all fittings and stops with lead 
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so that no water comes in contact with any two metals other than lead and 
brass, or lead and iron. We have been using this type of service in our 
installations for two years past and are gradually replacing the brass fit- 
tings in our old ones with lead-lined malleable iron. 

Other superintendents supplying their districts with water from 
sources other than the Metropolitan may have a different problem. In 
my opinion, the great majority of superintendents know too little of the 
quality of their water. Some, who have private supplies, are careful that 
their analyses should show that it is fit to drink; but have they studied these 
analyses with a view to the action of the water on the pipe material? 
And have they tried to correct any fault it may have, or use the pipe mater- 
ial least affected, or both? If not, I am afraid that they will have their 
hands full when their services begin to fill. 

Then there are some who, simply because their water is analyzed by the 
State Board of Health, think that it must be all right and let it go at that. 
The majority do not attach sufficient importance to the results of these 
analyses. 

A short time ago, in line with my investigating, I ran across an inter- 
esting case. A residence in Chestnut Hill was plumbed, in certain parts, 
with copper pipe in September, 1920. By March of the following year 
matters had got so bad that the owner of the house had the plumber who 
made the installations have several samples of the water analyzed. It 
seems that notice of the water was taken when bath sponges turned green. 
The analyses disclosed that the copper content ran up as high as 1.85 
parts per million. Correspondence, examinations and analyses passed 
back and forth for a couple of months with suspicion gradually pointing to 
electrolysis. The telephone and Edison companies were asked to make 
some other arrangements with respect to the grounds on water pipes. 
Later, representatives of these two companies co6perated to the extent of 
changing their groundings to a point back of the meter. 

Mr. M. V. Croker, Superintendent of Pumping Station at Newton, was 
consulted. His contention was that the aggravation of electrolysis in, and 
the resulting damage to, service pipes could be laid to the telephone ground, 
street railway stray currents,and the Edison ground,mentioned in the order 
of their relative importance, — the first being the worst offender, especially 
in instances of so-called divided ringing. He had constructed an insulator 
which was to be installed in the service pipe on the house side of the meter, 
which would prevent foreign currents passing that point. After installing 
this insulator he made tests as follows: 


September 22, 1921. 
Drop across telephone lead covered underground cable and house 
piping whether nipple is in circuit or not 


100 +140 


Volts 1000 
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September 22, 1921. 
Readings taken from rear of building to service end outside of nipple 


Volts 0 - 70 
Taken inside of nipple 
Volts 0 


September 22, 1921 
Readings taken from end to end of nipple 
Voltage varied from 15/1000 to 115/1000 
Amps varied from 1/20 1/10 


September 22, 1921. 
Readings taken from service to house piping with nipple disconnected 
Volts 15/1000 to 115/1000 
Amps 1/20 to 1/10 
Difference in reading shows 0 volts drop in nipple. 
Respectfully, 
M. V. Croker. 
Readings taken October 5, 1921. 
From rear of house to front corner of house where insulating section 
is located. 
Outside of nipple voltage — varied from 0/1000 to plus 150/1000. 
Ave. 75/1000 volts approximately. 
Inside of nipple — none. 


Here is Mr. Croker’s description of his device: 


“The insulating device consists of exterior of non-corrosive metal in 
two sections. Upper and lower castings are insulated from each other 
through the medium of fibre at the flange and at the bolts. The interior 
consists of a tube of glazed porcelain through which the water passes, the 
porcelain being made water tight on each end by leather washers or any 
other suitable material. A vent hole at top and bottom of casting allows 
dry air circulation between porcelain and exterior metal and also provides 
a means of determining if porcelain is sealed tight on end gaskets. The 
purpose of this insulating device is to offset the abnormal corrosion and 
encrustation of house plumbing, due to the electrical grounding on service 
pipes of telephone, lighting, street railway leakages, etc. 

“ The supposition that the water service line to the street affords the 
best possible ground is decidedly at variance with facts when the premises 
contain a hot water boiler or steam boiler with direct connection as a method 
of supplying heat. The tendency is for the current to flow through house 
piping to the ground through these fixtures or laundry equipment or any 
object that has a large metal area next to mother earth or concrete. This 
applies in a great measure to the degree of conductivity of the piping, to 
wit, copper, brass, etc. This insulation is placed on the water service on 
the riser immediately inside the cellar wall, providing ample room, however, 
on the street side of nipple for the groundings already referred to, thus 
leaving the expensive house piping free from electrolytic action. 

“The model shown here under test on the Gamewell Fire Alarm test 
table with Newton water, a ground water, stood a voltage of 3 000 before 
showing signs of electrical breakdown under 550 volts A. C. and 550 volts 
D. C. the showing on the end of insulation being twenty-one thousandths of 
volt (.021). It has been determined by removing water meters and test- 
ing with A. C. and D. C, meters that practically 75 per cent. of all services 
investigated to date show reading of electrical current.” 
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I have talked with Mr. Croker, and although I have not installed 
his device, its success at Chestnut Hill and the logic of the thing appealed to 
me. At any rate, the readings taken in the case mentioned show the intro- 
duction of foreign currents into service pipes. 

The perfect water must have three qualities: 

1. It must be palatable. 

2. It should not vigorously attack the carrying medium and fixtures. 

3. Free from disease-breeding bacteria. 

Cost is a minor consideration. 

The joint committee made up of the Metropolitan Water and Sewerage 
Board and the State Board of Health states that the common practice in the 
construction of reservoirs is to strip the land of soil where practicable, thus 
preventing to a degree the growth of microscopic organisms. But as time 
goes on the growths may reach a point where filtration becomes necessary. 
As I understand it, about $2 000 000 was spent soil-stripping the Clinton 
storage basin, and it will not be long before this water must be filtered. 
Alge is responsible for the odor and taste of the water, which is most 
noticeable in the spring. Later in the season, during dry spells, when the 
water level in the Wachusett Reservoir lowers, the authorities call upon 
the Cochituate for short periods to supplement the main supply. The 
water is, by itself, practically undrinkable, even to those whose tastes 
are not fastidious. However, with dilution with other waters, it is not 
quite so bad as it would be alone. I feel that it is not right to force this 
water on us. The cost of filtering would not be excessive and I incline very 
strongly to the belief that this should be done before the legislature goes 
ahead with the extensive Swift and Ware River projects. 


INCREASE IN CONSUMPTION. 


The average daily consumption of the Metropolitan District for 1920 
was 127 265 000 or 105.5 gal. per capita. In 1894, just before the district 
was established, the amount used was 89 gal. per capita per day. The 
following year, with the birth of the district, the consumption rose rapidly 
until 1904 when the more liberal use of meters was begun. The consump- 
tion remained high for several years, reaching 128.4 gal. in 1908 when 22 per 
cent of the services were metered, but the next year, following legislation 
which required the use of meters on all services, the general introduction 
of meters throughout the district proceeded rapidly until the year 1915 
when 67 per cent. of the services were metered and the per capita consump- 
tion dropped to 68 gal. daily, this being slightly less than the 1894 figures. 

This great and rapid reduction in the consumption by means of general 
application of meters appeared to solve the problem of waste prevention, 
but,following the comparatively small use of water in 1915, due to a combin- 
ation of causes all operating to produce a minimum use of water, the con- 
sumption began to increase, and in 1920 had risen to 105.5, notwithstanding 
the fact that the percentage of metered services had increased from 67 to 75. 
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These figures, which are taken from the report of the committee men- 
tioned show a general rise in the per capita consumption, following the 
creation of the district and a general reduction following the introduction 
of meters, which continued until about two-thirds of the services had been 
metered, when the consumption again began to rise, even though, remem- 
ber, the percentage of metered services was increasing. 


DEFECTIVE PLUMBING APPLIANCES. 


Now, the fact is, in my opinion, that the variance in consumption at the 
time of metering is due to the latter-day installation of faulty plumbing fix- 
tures, and as long as these fixtures are permitted to be used, I cannot see any 
chance to reduce the present consumption. The only way out is to begin 
State control of all plumbing fixtures. If this is done, I look to see the 
consumption drop to 80 gal. in place of the present 105. 

The present day policy of the average plumber seems to be to install 
fixtures that will deliver all the water possible, with no regard for the ignor- 
ant consumer who has to pay the water bills. By this I mean that fixtures 
are installed by plumbers who do not consider the fact that a meter is on the 
service and that all the water passing through the meter must be paid 
for, whether used or wasted. 

I believe that the most wasteful plumbing device being installed to- 
day is the low-down tank (and it is low-down in more than one sense) 
with cheap fixtures. 

We have made a practice in our department, when a customer com- 
plained of a large bill, of sending an inspector to visit the house and make an 
inspection of the fixtures. The excess amount of water used has been traced 
in 95 per cent. of the cases to leaky ball-cocks or defective valves in the 
closet tanks. Very often an inspector can tell of a leak that has been re- 
paired by the old water line in the tank, thus confuting the argument of the 
consumer that they ‘ could not understand why they had such a large bill 
as there had been no leaks, they had been careful as usual of the water, ete.” 

The rubber ball valve installation is a very common one among unreli- 
able plumbers who cater to a cheap class of trade and among the altogether- 
too-common builders for speculation. The valve may work properly for 
a short time but soon becomes distorted and lies on the seat in a different 
position, causing seepage and finally leakage. 

Another item along this line is this: the capacity of automatic syphon 
tanks is about seven gallons. Most all bowls require at the most three 
gallons to properly flush them. Furthermore, most tanks are permitted 
to fill to full or three-quarter capacity. This is an unnecessary waste of 
water. If three gallons will flush adequately, why use six or seven? I 
estimate that at least 50 per cent. of the water supplied to these tanks is 
wasted through improper tank fittings. 
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The amount of money being invested annually in plumbing supplies 
and fixtures is increasing rapidly and even now reaches millions of dollars. 
The regulation of plumbing has not kept pace with the increase in fixtures, 
so that, at present, we have on the market certain appliances which are 
worse than useless; they are a needless expense. 


Hot Water 


Several years ago with the scramble for cheap plumbing some one 
conceived the idea that if a hot water boiler could be made to withstand 
ordinary street pressure, that boiler might be connected under direct 
pressure to the supply pipes, eliminating considerable piping and the cost 
of a tank on an upper floor. At the same time no inconsiderable amount 
of space was saved. Now, every cheap job of plumbing includes a pressure 
boiler, usually galvanized iron, frequently built into the wall in some 
almost inaccessible position. 

Several problems have presented themselves as a result of the installa- 
tion of pressure boilers. <A relief valve must be provided, and a vacuum 
valve. With the present quality of the water how can we prevent the action 
on these valves which prevents their proper operation? The law in most 
municipalities insists on the use of these two valves. Theoretically and 
practically, they are necessary, but when called upon to do their duty after 
corrosion has had its day, theoretical action is all the valves have. More 
than half the time they stick or leak. 

The extensively used automatic devices for heating water and the 
faulty manner in which they are connected should be controlled by law. 
Galvanized boilers are being used with brass connections, 3-in. galvan- 
ized pipe is used for the supply, often coupled with brass fittings. 
We know what a connection of brass to iron will do in most waters and 
how quickly $-in. galvanized pipe will fill with rust. 

I want to tell of a case of my experience a short time ago. In answer 
to a telephone call my night man visited a house where an 18 gal. Kom- 
pack heater was in use. A thermostat controlled the water heating, 
shutting off the gas when the water reached the desired temperature. The 
heater was fitted with the required valves. The street pressure is 68 lb. 
and the relief valve was set 7 lb. higher. 

The thermostat failed to operate, the gas remaining burning and allow- 
ing the water to pass the boiling point and make steam, but the relief valve, 
which, remember, was set at 75 lb.,did not function, the only escape being 
through the meter to the street against a head of 68 Ib., damaging the 
meter, of course. 

However, that was not all. Someone flushed the water closet on the 
second floor which was supplied from a fibre tank (low-down), opening 
a vent for the hot water and steam to escape, which it did, warping the 
tank out of shape. Think of what might have happened if my depart- 
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ment, like some others, required the use of check valves on the service and 
the relief valve did not operate. 

By the way, I have learned that in some towns near Boston the Water 
Works Superintendent insists upon the use of a check valve, in the supply, on 
the house side of the meter to prevent the backing of hot water through the 
meter if the pressure boiler becomes super-heated. It often happens, I am 
told, that there is no relief valve on the system or that corrosion has elimi- 
nated its possibility of proper operation. The result is an explosion with 
damage to property and danger to life. I think it is a mistake to place the 
cost of replacing the rubber piston and warped cylinder of a meter above the 
damage caused by an exploded boiler. The State should prohibit absolutely 
the installation of check valves on supply pipes unless there is a by-pass 
with reversed check valve around the meter. 

In closing, I want to place special emphasis on these points: 


First, that special studies should be made, having in view the 
possible reduction of the harmful action of water, and electric currents 
in service pipes ard plumbing appliances. 

Secondly, that a State Board for the Regulation of Plumbing, which 
would forbid the use of some wasteful devices and regulate the use of 
others, would not only greatly benefit the house owner, ignorant of 
such matters, but would also tend to decrease the per capita consump- 
tion a great deal and thus probably postpone for some years the 
necessity for new water supplies. 


DISCUSSION. 


Mr. J. M. Drven.* Mr. Heffernan’s paper upsets a good many of 
our old theories. We had always supposed that grounding of alternating 
currents was perfectly safe. 

What system of filter will be used to remove the taste and the odor 
caused by alge? My experience is that filtration has very little effect 
on them. 

Mr. HEFFERNAN. I think that should be left to engineers, and that 
something ought to be done in regard to it. Each year about this time we 
have complaints caused by what we call Asterionella. I do not think that 
the plumbers or water-works officials really know what kind of pipe will 
give the best satisfaction taking into consideration the quality of the 
water, but a thorough investigation should be made or the water treated 
in some way. Now, that was a peculiar case at Newton. Brass pipe was 
already installed in the house, and, due to action of Newton water, had to 
be taken out and replaced with copper pipe. Then notice came to the 
owner of the property of the condition of the sponges which were used in the 
bath tubs. The sponges turned green. The matter was brought to the at- 
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tention of a Boston firm of chemists and samples of the water were analyzed, 
with the result that they found that the sponges, having an affinity for 
copper took it out of the water. Investigating further, the matter was 
taken up with Mr. Croker who put in an insulating device. The chemist 
stated there must be some electrolytic action there, and after installing 
this insulator they asked the telephone company and the Edison people 
to change their grounds from the house side to the street side. After that 
was done, samples were taken and tests were made; all traces of copper 
had disappeared and the sponges retained their clearness. 

We have had experts from the Edison Company at our meetings, the 
grounding of wires has been gone into carefully and we thought everything 
was all right. But the tests Mr. Croker has made on Newton services 
since this case has come to his attention show that 75 per cent. of the 
services that he has tested show strong street railway currents, electric 
currents from the Edison or the telephone, with the telephone as the worst 
offender. 

This is a subject which needs attention from this Association, and if 
any codperation between the water-works officials and the telephone or 
the Edison people can work it out, it would be an advantage to us all. 

Mr. Henry T. Giptey.* I entirely agree with Mr. Heffernan on the 
check-valves. I would not have one on any service if I knew it, because 
the few times the water might back through and spoil the piston in the 
meter is far preferable to what may happen from the use of a check-valve. 

Another thing we are bothered with in Fairhaven is cheap plumbing. 
Houses are built there to sell, and cheap bathroom fixtures installed, with 
the result that they flush the full tank, no matter how big the tank is, while 
they could be fixed so that just enough water would flush the closet. A lot 
of water is wasted that way and then come complaints of the big water 
bills, because we are all metered. Then leaks occur at times, of course. 
The customers claim they never have any, but the water mark in the tank 
is a very good indication of where it ran over the overflow. 

Mr. Diven. Another proposition was brought out by Mr. Heffernan 
which I think ought to be discussed — possibly not by the superintendents 
but by some of the experts,— and that is the removal of taste and odors 
caused by alga, by filtration. In my own experience filtration has very 
little or practically no effect upon that. Taste and odors will go through 
any filters that I ever had any experience with. The only way to get rid of 
that is by copper sulphate, which we are not allowed to use here. 

Mr. Frank Merritu.t I fully agree with all Mr. Heffernan has 
said in regard to the installation of check-valves on service pipes, and it 
is something we have never permitted for the reason that he has given. 
It is a source of possible damage, injury to the house plumbing and fixtures, 
and possibly the people in the house. 


* Superintendent Water Works, Fairhaven, Mass. 
+ Water Commissioner, Somerville, Mass. 
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Mr. Heffernan has referred to boilers as being of cheap workmanship, 
and I suppose he, like the rest of us, has had trouble with collapsing boilers. 
We have had considerable difficulty in this connection. If it is not getting 
too far away from the subject, I would like to ask what position he takes 
in reference to claims which are brought against his department by people 
whose boilers have collapsed through shutting off water in making repairs 
and for other reasons? We have had quite a few of these cases but have 
been able to avoid settlement of any damages, having taken the position 
that they should be fitted with the proper appliances to prevent collapse. 

Mr. HerrerRNan. In answer to Mr. Merrill’s question I will state 
that in two cases settlements have been made, although our conditions of 
water supply read that the town is in no way responsible for any damage 
to pressure boilers in cases of shut-down on the works. That is, in the 
cases mentioned we have allowed about 50 per cent. of the cost of replace- 
ment. 

There is a law now in operation which relates to pressure boilers. 
Some few years ago certain manufacturers were marketing pressure boilers 
with a very weak shell. They were not built strong enough to stand 
sufficient pressure. The new law requires that all pressure boilers being 
installed shall be tested for 75 lb. working pressure, with a maximum of 
250 Ib., so, I feel that the liability of danger of collapse from syphonage 
will not be so great in the future. 

There was one peculiar case settled by my town. In changing over 
from the brass fittings to lead-lined malleable-iron fittings in a two-family 
house containing twopressure boilers with no valves, the owner of the house 
was attempting to assist my plumber. There being no relief or vacuum 
valves it was necessary to open the hot water faucets. By mistake the 
owner opened the hot and cold water faucets on the first floor resulting 
in collapse of the pressure boiler on the second floor. So, because of the 
misunderstanding, we paid half the cost of new installation, although we 
do not intend to make a practice of it. 

Mr. Francis T. Kemsue.* Taking up the point made by Mr. Diven 
recalls to me that about five or six years ago we had a paper read before 
this Association at Boston by the head of the Bureau of Standards at 
Washington, in which he not only told us that there was absolutely no 
cause for any trouble from the alternating current but that he advised us 
to allow the electric lighting people to ground on our service lines. Fol- 
lowing that I had a report made for our Company by the engineer who 
had been in charge of the wiring of the Manhattan Elevated in New York, 
who, I thought, would have a lot of practical training, as he had had, on 
those lines. His report was to the same effect. He advised us that 
grounding secondary lines from transformers and service lines would not 
cause electrolytic action on our pipe lines. 


* Secretary, New Rochelle, N. Y., Water Co. 
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Mr. Caves M. Savitu.* It is my impression that a committee of 
the American Water Works Association, which has been considering this 
matter for some time, has advised the grounding on service lines. 

Mr. Driven. You are right about that. : 

Mr. Patrick GEAR.t Ido not know whether we have better plumbers 
in Holyoke than they do elsewhere, but we have had but one boiler collapse 
in twenty years, that I know of. Probably we have better plumbers. 

On the check-valve; I have told the manufacturers that they do not 
make a good one today. I have a meter on the floor now that has been 
there for some time. There are two checks, and they say they will put 
in two more if it will keep the hot water out of the boilerroom. Any check- 
valve seems to be able to keep the hot water out of the boiler room but 
I have not seen a check-valve that would keep hot water out of a meter. 
If you throw up 100 lb. quickly against it you will close it if it is any good. 
But if it is at 90 lb. on both sides, and the water gets hot, it will come back 
into the meter, which causes trouble, and settlement is demanded for 
burning up the meter. 

Mr. HEFFERNAN. I suppose the action of the Metropolitan water 
probably is a little different from that of the Holyoke water. I claim that ~ 
the automatic devices we are using in our water are practically useless, 
and I really think it a shame to have a law to provide for the installation 
of these devices and expect them to work when we are not getting suitable 
water. Some plumbers use a half-inch galvanized pipe and connect it 
to the pressure boiler with a brass valve. Why, the life of that pipe in 
Metropolitan water is only six years. When tubercles collect between 
fittings how do you expect these self-operating valves to function properly? 
There should be state control of plumbing fixtures. 

In regard to the grounding of wires, electrical company experts, will 
tellus that no damage results from connecting their wires to our pipes. 

I think our Association at this time should appoint a committee to 
look into the grounding of these wires on the water pipes. 

Mr. Diven. Mr. Heffernan has brought up a very important point 
and something contrary to our ideas and practice, for the grounding of 
alternating currents, telephone and house lighting currents, has always 
been considered safe and is a very general practice. Mr. Saville has 
stated rightly, that the American Water Works Association passed a reso- 
lution approving such grounding. The National Board of Fire Under- 
writers has also approved such grounding, subject to certain restrictions. 
The matter is of too much importance tobe passed over lightly and should 
have thorough investigation. To bring the matter before the Association 
more definitely the speaker moves the appointment of a committee to in- 
vestigate the grounding of alternating current on house plumbing, such 
committee to act in conjunction with a similar committee of the American 


* Engineer for Water Commissioners, Hartford, Conn. 
{ Superintendent, Water Works, Holyoke, Mass. 
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Water Works Association’ and with the National Board of Fire Under- 
writers, if those Associations appoint similar committees. 
(The motion was seconded.) 


Mr. GeorceE A. Kina.* We have had much trouble with the break- 
ing off of the service pipe at the sidewalk cock, and it has seemed to me 
that it was owing to electrolytic action. I asked two experts who are 
connected with our Association the question whether the passing of electric 
currents through the service pipe had any influence on this electrolytic 
action, whether it increased it or not. One said it did, and the other said 
it did not. My experience in looking for an electrical engineer to make 
the survey has been that every one has had his schooling on the other side 
of the question. He does not care anything or does not know anything 
of the water-works side of it. Since Mr. Knudson’s time I have not known 
of a man who has sided at all with the water-works people. Perhaps 
they are all honest and get the proper view of it, but it does not seem to 
me that they have. 

Now, as to Mr. Heffernan’s contention that the water should be such 
that this action will not take place, I would like to ask an expert if any water 
that is wet will not cause that action? 

PRESIDENT BarBour. There is a motion before the meeting. It is 
moved that a committee be appointed to investigate this question of 
grounding alternating current on house plumbing, to codperate with a 
similar committee of the American Water Works Association. 

Mr. Kine. I move to omit the word “ alternating,” and have it 
refer to all current. 

PRESIDENT Barsour. Do you accept the amendment? 

Mr. Diven. Yes. 

PrEsIDENT Barsour. The motion stands without the word “ al- 
ternating.” If I may interject just one word: If you vote in favor of this 
question and this committee when appointed sends around a questionnaire, - 
let every man who votes “ Yes,” say to himself when that questionnaire 
arrives, ‘‘ I will answer;”’ otherwise, vote, ‘‘ No.” 

(The question is put and carried.) 

Mr. Savitte. Regarding the committees that have been appointed 
by other Associations on this matter, I can’t speak from experience, I 
know of none of their workings, but I do know that the American Water 
Works Association Committee is not made up of experts who are favorably 
disposed toward electric wires. For instance, my good friend, Mr. E. E. 
Minor, the Superintendent of the New Haven Water Company, which is a 
large private corporation, is a member of that Committee, and I am quite 
sure that he is not proposing or advancing anything which he thinks will 
benefit an electric light or other industry to the detriment of the interest 
of his own company. So that I think the matter has been looked into 


* Superintendent Water Works, Taunton, Mass. 
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by that Committee in a very open and fairminded way. Generally, I 
am finding that a growing tendency for coéperation and harmony between 
different corporate interests is much more the rule than in the past and 
that identity of interest is accomplished more for the good of all than can 
be had from the individual action of many. 

Mr. Driven. I understand they are only investigating stray railway 
currents. Unfortunately, there is a movement on foot now to disband 
that Committee. 

Mr. Greorce W. Fuutter.* Mr.Chairman. The treatment of water 
supplies to eliminate tastes and odors is quite a proposition. Filtration 
will accomplish a great deal. That is not the whole story, however. Fil- 
tration will strain out organisms which by themselves produce odors of 
growth, in some cases while the organisms are still living. As some or- 
ganisms disintegrate they release penetrating oils of various kinds. These 
oils in some instances are as penetrating as the oil of peppermint but are 
characterized by objectionable tastes and odors. 

Aeration has been found at some plants to remove 60 to 80 per cent. 
of tastes and odors of this type. Filtration by actual physical separation 
will remove odors of growth. Odors of decomposition such as are asso- 
ciated with stagnant waters can be very largely, if not completely, removed 
by aeration. 

In some instances aeration prior to filtration causes disintegration of 
organisms so as to intensify tastes and odors which would not be noticed 
at all if the undisintegrated organisms were separated from the water by 
filtration. 

The main point here to stress is that filtration and aeration in suitable 
combination will go a very long way towards keeping a water supply free 
of objectionable tastes and odors due to the growth of micro-organisms. 
These treatments can be used in conjunction with copper sulphate, as 
Mr. Diven suggests. And with this combination there are many plants 
‘which show that a perfectly satisfactory water supply may be obtained in 
the face of what might seem to be great difficulty. 

The corrosion of service pipes and other metals by water varies quite 
widely, depending upon the amount of various constituents present in the 
water. Carbonic acid is one of the most important elements to be con- 
sidered in relation to the causation of corrosion. It has not been deter- 
mined by analysists under ordinary circumstances and rarely appears in 
the records of any State Board of Health. It has been studied, however, 
for certain ground waters and in connection with the performances of 
certain reservoirs which have been stagnant at intervals. 

Some waters contain so much carbonic acid that they quite readily 
attack not only uncoated iron but also lead. In the case of waters 
which are quite hard lead pipes do not give much trouble because there is 
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formed quite quickly a natural coating on the inside of the pipe con- 
sisting of basic carbonate of lime. 

For some water supplies, filter projects are arranged so that corrosive 
properties may be kept under control partly through the removal of car- 
bonic acid either by aeration or by the addition of lime, or by both. Such 
arrangements are being developed in the new filter project at Buffalo. 

There is a lot of information available in this country and in Europe, 
particularly England, on the corrosion of metals by waters of different 
types. We have recently been dealing at Memphis with a problem in- 
volving the treatment of a well-water supply which contains over one 
hundred parts per million of free carbonic acid. It will be removed by 
aeration and by liming in conjunction with an iron removal plant. 

It takes such unusual waters as this to cause water-works men to look 
over the field of available data and it is really surprising how much valua- 
able information there is representing the experience of thoughtful water- 
works men in different sections of the world. 

What we really need is to get information set forth in a brief, under- 
standable way so that progress along practical lines may be more rapid 
in the future than hitherto. 

It is educational work along this general line in the various branches of 
the water-works field which is engaging the attention of the Council on 
Standardization of the American Water Works Association. It is not my 
idea that these several committees are going to develop great discoveries. 
Indeed it is not necessary that they do so. Codéperative and codérdinated 
committee work has its greatest value along educational lines so that the 
practical knowledge of water-works men as a group will become greater - 
and greater as the years go by. I always enjoy attending the meetings 
of the New England Water Works Association. Many of its problems as 
discussed are quite different from those found in other sections of the 
country and yet there are other problems that are quite similar every- 
where. I believe that all water-works men owe to their chosen field of 
work a substantial effort in support of advancing knowledge, and one of the 
first things to brace up is a better understanding of past experiences. 

Work of this type cannot be limited to any one association or to any 
one group of workers. We want theory and we want practice, but we 
want the accomplishments along both lines set forth in a way that will 
be better understood by water-works men as a whole. 

The field is so big that there should be no occasion for petty jealousies 
between different associations, nor any needless overlapping of committee 
work. What we really need is strong coéperative action and it is gratify- 
ing to me, as Chairman of the Standardization Council, that such co- 
operation is being developed between the Council Committees and the 
New England Water Works Association. 

Mr. Herrernan. There were two points brought out in my paper 
on which I would like to get the opinion of some of the members here. 
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One is as to the feasibility of the control of plumbing. There was nothing 
said about that or with regard to stopping the waste of water. Mr. 
Fuller’s remarks were in regard to the action. In my paper, I brought out 
the fact that we are using Metropolitan water, and that we had to abandon 
lead service pipes. 

Different concerns recommend different materials for pipe. But 
come right down to the facts. Consider the kind of water you are getting; 
use the material that is fitted for that water. I claim that lead pipe 
should not be used, and the State Board of Health will say so too. But 
still lead pipe is being used extensively. Why? The fact should be made 
clear that lead pipe is not fit to use to any extent with the Metropolitan 
water. I have proved that. 

Mr. Diven. Among the committees of the Standardization Council 
of the American Water Works Association is one on service pipes and one 
of the questions under consideration by that committee is the degree 
of hardness necessary to make the use of lead service pipes safe. It is 
well-known thatabsolutely, or even very soft, waters act on lead and make 

‘their use with lead pipes dangerous. There is very little information 
in this country on the subject and clear cases of lead poisoning are very 

_ rare so far as we know. Mr. M. C. Whipple of the committee is making 
a study of this and collecting information, both in this country and in 
England, where the subject has been given more attention than here. 

Mr. Percy R. Sanpers.* In Concord our water supply is very soft 
so that we can’t use lead pipe. We use cement-lined wrought-iron pipe 
for all of our services and then for the connections, use tin-lined lead pipe. 
Sections from the tin-lined lead pipe connections that I have taken up 
that have been in for fifty years show absolutely no corrosion or wear on 
the inside. It seems to hold up and do the business. 

Mr. Hersert C. CRoweEtu.{ In regard to pressure boilers. For a 
good many years we have been looking for some kind of a vacuum valve 
and a pressure valve which would avoid the trouble we have in a great 
many places. If any member here knows of a vacuum valve which will 
always work on a pressure boiler I would like very much to hear what 
it is; also a safety valve. 

Mr. HEFFERNAN. In answer to Mr. Crowell I will say that I have 
not much confidence in any automatic device depending upon action to 
keep the water from receding — that is, with Metropolitan water — on 
account of galvanic action. There are some valves on the market that 
will work with some waters. I have talked with plumbers and, the best 
tradesmen in that line, and there is a valve, a Mr. Smith a plumber of 
Boston, has patented, the action of which depends on temperature. 

Mr. Henry A. Symonps.{ Does the service pipe always, when open, 
afford sufficient relief if gas heater is left burning? 

* Superintendent Water Works, Concord, N. H. 


+ Superintendent Water Works, Haverhill, Mass. 
¢ Consulting Engineer, Boston, Mass. 
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Mr. Herrernan. If the boiler is made strong enough I should say 
yes. 

Mr. CrowE.u. I think, Mr. President, a great many times pressure 
boilers have caused trouble that way. 

Mr. A. O. Doane.* I would like to ask Mr. Heffernan if he has ever 
run across a valve called a “Stack valve,”’ where the safety valve is com- 
bined with the hot water faucet, the idea being that the ordinary safety 
valve as applied to any pressure boiler is not reliable because it corrodes 
and becomes inoperative so that the boiler is likely to blow up before the 
valve works. Now, with the Stack valve there is a safety valve combined 
with the hot water faucet, so that every time the faucet is opened this valve 
works, and therefore there can be no sticking or corrosion. We have one 
of those installed in a house, and as far as I can see it would afford relief. 
But there is some trouble with the operation of the valve as a faucet. It 
is not sure to shut off tight. It has a metallic seat, which is not as tight 
as a rubber or fiber seat. But as far as I can see, the valve is kept entirely 
free; there is no sticking. It operates as well as any common safety 
valve. 

Mr. HerreraNnn. The installation of a Stack faucet gives one a 
chance to use the faucet daily and there is no reason for it to stick. But 
those faucets do give some trouble by leaking. I think that is the best 
relief valve there is on the market today, because of the positive action of a 
faucet that is used every day. 

Mr. Doane. The leakage is not serious. It drops a few drops now 
and then. But it seems to me it is a safety measure. 

Mr. HEFFERNAN. It is the safest relief valve, I believe. 


* Division Engineer, Metropolitan Water Works. 
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CEMENT FOR WATER PIPE JOINTS. 


By WILLIAM WHEELER.* 


[January 9, 1923.] 


This paper — prompted by suggestion of a member of your Executive 
Committee that something about the use of cement for joints of cast-iron 
force mains at Winchester, Kentucky, might interest the Association — 
has been further “ aided and abetted ”’ by instructive discussions at recent 
meetings of the American Water Works Association, and the New England 
Water Works Association, upon substitutes for lead for jointing cast-iron 
water pipe,t in which discussion nothing appears to have been said about 
the use of cement as a substitute. Our treatment of the subject is also 
approached along suggestive lines afforded by two instructive papers with 
discussion, appearing one in a recent volume of the American Society Civil 
Engineerst and the other in one of the Journals, American Water Works 
Association,§ which described some early experiences and later examples 
of the use of Portland cement for cast-iron pipe joints in California and 
other western states. 

Hydraulic cement for water-pipe joints is not a modern conception, 
nor is its use in bell and spigot joints of pipe for carrying water under low 
pressure of recent origin or beginnings. For example, the use of hydraulic 
cement for the joints of B. & 8. pipe for sewers and drains probably dates 
as far back — and perhaps much farther — than does the use of cast-iron 
water pipe with bell and spigot ends; but we recall no suggestion in history 
or tradition that the use of cement in joints of earthen pipe for carrying 
waste water under low or no heads, prompted its use contemporaneously 

‘ for the B. & 8S. joints of cast-iron pipe supplying water under high heads, — 
notwithstanding the excellent qualities of cements made and used both 
in America and in Europe since more than a century ago. 

But whatever earlier history may disclose on that point, members 
of this Association, who are themselves living witnesses and indeed factors 
of modern history on that subject, well know that the “ natural ”’ hydraulic 
cements which constituted nearly the entire output of cement made in 
this country until about thirty years ago, were used extensively from about 
1855 to 1890 or later in the construction of cement-lined and covered- 


* Consulting Engineer, Boston, Massachusetts. 
+‘ Lead Substitutes for Pipe Joints.’’ Amer. W. W. Ass'n. gh er discussion at Philadelphia Con- 
vention, May 18, 1922. Journal Amer. W. WwW. Ass'n, Vol. 9, pp. 868-873; and “ Experiments with Sub- 
stitutes for Lead for Jointing Cast Iron Pipe.” —_ H. Tay Ee Supt., New Bedford Water Works, with 
discussion. September, 1922. Journat, N. E. W . Ass'n, Vol. XXXVI, pp. 375-384. 

t ‘Cement Joints for Cast Iron Water by Clark H. Shaw, Trans. Amer. Soc. C. E. Pre- 
sented April 18, 1917, Vol. LX XXIII, 1919-1920, pp. 276-304. 

§ “* Cement es for Cast Iron Water Pipe,” by George W. Pracy, Journal Amer. W.W. Ass’n, 1920, 
Vol. VII, pp. 436-439 


i 
| 
| 
62 
| 
; 
| 
‘ | 
{ 
—— 


WHEELER. 63 


wrought-iron pipe for water mains, the joints of which were also made 
with such cements; and that such use has continued even to this day in 
numerous cases where “‘ justification by faith,” resting on example and 
good works, has borne fruit from such beginnings. 

Among some of the early works in which cement-lined and covered- 
wrought-iron pipe was used and substantial parts of which still remain in 
service are those at: 


Plymouth, Mass. 

In 1854 the town purchased the privately-owned plant which from 
1796 had supplied water by gravity “ through 2 to 4-in.-pitch-pine logs,’’ — 
and ‘“ abandoning old logs,” then first laid wrought-iron and cement pipe 
in 1854.* Since then it has continued to lay and use cement-lined and 
covered pipe up to the present time, comprising: 

Laid in 1855, 1.40 miles of 20-in. and 10-in. conduit pipe; besides mains of smaller 
sizes. - 

In use, 1883, 20.37 mi. from 20-in. to 2-in. 


In use, 1890, 28.20 mi. from 20-in. to 2-in. 
In use, 1921, 56.98 mi. from 30-in. to 2-in. 


Ordinary average pressures about 40 to 60 lb. These pipes have been 
of two or three different types of barrel and joint construction, with variable 
merits as to serviceable life and reliability. 


Portland, Me. 
Two gravity conduits from the intake and supply works at Sebago 
Lake to Portland, comprising: 
About 14.40 mi. of 20-in. pipe, laid in 1868-69, 
3.46 mi. of 26-in. pipe, laid in 1875-76, 
and 10.50. mi. of 24-in. pipe, laid in 1878-79, 
or a total of 28.36 mi. of pipe, the lower levels of which have been operated 
under maximum hydraulic heads of 90 lb. more or less, depending on fric- 
tion losses and other variables determined by conditions of supply and of 
service distribution. 


Concord, N. H. 
Gravity conduit and distribution mains of cement-lined and covered- 
wrought-iron pipe, comprising: 
About 3.5 mi. of 14-in. conduit laid 1872, 
About 10.0 mi. of 12-in. to 4-in. mains, 1782, 


About 9.0 mi. of 12-in. to 4-in. mains, 1873-81, 
About 11.07 mi. of 18-in. to 4-in. mains, 1882-87, 


of which there is now in use all and only the 11.07 mi. of cement-lined pipe 
laid in 1882-87 as noted above. Ordinary average pressure about 46 lb. 


* Manual of American Water Works, 1889-1890, p. 76. Engineering News Publishing Co. 


; 
fe 
“ 
‘ 


64 CEMENT FOR WATER PIPE JOINTS. 


Waltham, Mass. 

Leading and distributing mains, comprising: about 0.50 mi. of 16-in. 
pipe, 1.50 mi. of 12-in., and 11.10 mi. of 10-in. and smaller sizes, all laid 
in 1872; and extensions aggregating about 9.50 mi. more in 1873 to 1886 
or ’87, when the use of such pipe for further extensions ceased. These 
mains were first used under ordinary or static head of about 60 lb. per 
sq. in. High-service pressure followed later, and most of the cement- 
lined and covered pipe has now been replaced by cast-iron mains. 


Concord, Mass. 

Original gravity system of wrought-iron and cement supply and dis- 
tribution mains, laid in 1872-88, comprised about 21 mi. of 10-in. to 3-in. 
sizes, of which 16.4 mi., or 78 per cent. in length and over 90 per cent. of 
weighted values, are now in use. For subsequent additions and renewals, 
cast-iron pipe has been used. Replacements of cement-lined, with cast- 
iron pipe have been made chiefly to repair damages arising from sewer 
construction and to increase and extend service capacity. 


Newburyport, Mass. 

Original force and distribution mains laid in 1881-82, with extensions 
to 1889-90 then aggregated about 26 mi. of cement-lined ‘and covered 
pipe, of which about eight miles are now in service. Ordinary pressure 
about 55 lb. Cement-lined pipes have been replaced with cast-iron pipes 
in part, to provide larger capacities, and in part because of injuries incident 
to sewer construction. 


Watertown, Mass. 
* Original force main and distribution system aggregating about fourteen 
miles of 12-in. to 6-in.-pipe, laid in 1884; increased by extensions to up- 
wards of 20 mi. in 1890, of which 9.70 mi. now remain in service. 
Maximum pressure with full standpipes, before taking water from 
Metropolitan supply, was about 100 lb.; and with Metropolitan supply, 
about 110 Ib. 


Gloucester, Mass. 

Original force mains and distribution system of wrought-iron and 
cement pipe laid in 1885, with extensions to 1895 — when the town pur- 
chased the property — then aggregated net about 23.5 mi., of which 14.5 
mi. are now in service. Of the nine miles of wrought-iron and cement 
pipe replaced by cast-iron pipe, some below tide level was damaged by 
sea-water, and other portions were replaced to provide greater service 
capacity. Ordinary pressure about 70 lb. Maximum, 80 lb. 

Such are a few examples, taken from the hundreds of water works 
in New England and other eastern states, in which such pipes were com- 
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monly used from sixty-five to thirty-five years ago, but which require no 
further comment for the prime object of this paper. 

Nevertheless, by way of passing reference to the history and service- 
ability of cement-lined and covered-wrought-iron pipe in general, we 
should not ignore the fact that in many, perhaps in a majority of the works 
in which some form of such pipe was used, most of it has been taken out or 
abandoned, and replaced with cast-iron pipe; and this has been done not 
alone or mainly, in our judgment, in order to substitute pipes of larger 
capacity, or to replace pipes injured by other construction, but rather from 
results of inadequate specification of materials and workmanship, or lack 
of scrupulous care and supervision of the original construction of the 
plants, in the interest of their ultimate owners. 

Keeping in mind, however, cement joints as our subject, it should also 
be noted that so far as known to us, in few, if any, of the works named 
above have the cement joints disclosed inherent weakness, or general 
inferiority to joints of cast-iron pipes made with lead or other substitutes; 
and we believe this to have been generally true of the joints of cement- 
lined pipes in other works that have been replaced by cast-iron. Upon 
this point it may be interesting and suggestive, even at this late date, to 
quote from a personal letter written nearly fifty years ago by Hon. Phineas 
Ball, — an engineer of high character and distinction, with wide experience 
in water supply and other hydraulic works. He wrote July 18, 1873: 


“ Cement, at least the American Hydraulic Cement, appears to possess 
the property of completely protecting and preserving wrought iron, pre- 
venting its oxidation apparently for an indefinite period. 

“‘ The points wherein they are most likely to fail, is from the imperfect 
application of the cement in the lining or covering. These imperfections 
may be thus stated: 

“ First. Imperfect lining or covering, whereby some portion of the 
iron is left to come in direct contact with the water on the inside, or moist 
earth on the outside. These exposed spots are sure to rust through. 

“ Second. By careless mixing of the mortar, by which a portion of it 
may be applied too largely sanded, whereby the mortar has not cement 
sufficient in its texture to give the required protecting property. 

‘“ Third. Injury to the cement covering of the pipe by careless back- 
filling of earth over them. This occurs most frequently in soil largely 
filled with cobble-stones, and is the result of letting the stones fall upon the 
pipe, whereby a small portion of the covering is knocked off fromit. All 
spots uncovered are sure to rust through. 

“‘ Fourth. The careless mixture of clay, loam or ashes with the cement 
mortar, so as to form a bunch or patch of this material touching the pipe. 
These points will rust through. All portions of the pipe thus exposed to 
oxidation will rust out in from three to five years, according to the thick- 
ness of the iron, and the advantageous conditions under which they are 
situated, promotive of rust. 

“This pipe requires great care in laying, to see that the simple prin- 
ciples on which its durability depends are faithfully applied. Its success 
requires good material, and good old-fashioned downright and outright, 
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honest and faithful work from beginning to end, and then one is reasonably 
sure of a permanent job. The joints sometimes give trouble, especially if 
cement of an inferior quality is chanced to be used in the filling. (Italics are 
ours.) 

“ But all the trouble I have ever seen with joints leaking, I do not 
deem nearly so serious as the defects from inferior workmanship in the 
making and laying, and sometimes poor cement.” 


The cement-lined pipe at Concord, Mass., laid in 1874-84, was de- 
signed for a gravity supply under static heads not exceeding 40 to 45 Ib. 
per sq. in. About thirty-two to thirty-five years after the first of that 
pipe was laid — that is, in 1906-09 — the pipes were tested out, section 
by section, by pumping directly into them through a Duplex steam pump 
under added pressures of from 60 to 70 lb. This was done in order to 
discover and eliminate any weak points and defects therein, and so deter- 
mine their suitability for carrying pressures of 100 to 105 lb., or 150 per 
cent. more than they were originally designed to carry. These tests, made 
in anticipation of establishing high service works, disclosed no inherent 
weakness of the joints. Superintendent Robinson, who conducted the 
tests, states that in the fifteen years since elapsed, no significant joint defects 
have appeared. 

The history of such experience during forty to sixty years past with 
our natural hydraulic cement for joints of wrought-iron pipe, affords added 


significance as to the adaptability of Portland cements for joints of cast- 
iron pipe, particularly in the light of some comparative considerations 
that readily suggest themselves: 

(1) The joint spaces between either the sleeves or the unlined socket 
ends of the wrought-iron pipe shells, and the abutting ends of the lined 
but uncovered shells, lacked the annular groove that is provided in the 
sockets of cast-iron pipes, to better secure the joint material under high 


pressures. 

(2) The special castings ordinarily used with cement-lined pipes were 
of cast iron, with sockets having usually no annular groove for securing 
the joint material, and sometimes specials of the standard forms of bell 
and spigot type were used, with joint room suitably enlarged. But in 
either case such experience affords good examples of the use of natural 
cement for cast-iron water-pipe joints for more than half a century, during 
which they have withstood all the tests of service to which lead joints 
might have been subjected, under similar heads and conditions. 

(3) Among the characteristic qualities of cement, and more particu- 
larly, of Portland cement, which affect its adaptability for water-pipe 
joints, as compared with those of lead for example, are: 

(a) Strength in compression — or resistance to crushing, or to im- 
pairment of the joint by its deformation, — superior to lead. 

(6b) Adhesion to,— or surface friction under pressure, in contact 
with, — coated surfaces of cast-iron pipe, affording resistance to sliding 
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under ‘stresses by expansion and contraction of pipes, through changes of 
temperature, or by earth disturbances, — superior to lead. 

(c) Comparative equality of linear expansion with that of iron, under 
temperature changes, — superior to lead. 

(d) Immediate and constant equality of temperature with that of the 
pipe, while joint is being made. 

(e) Expands slightly in setting, tending to prevent leakage, whereas 
lead contracts in cooling. 

(f) Non-conduction of electricity, affording better insulation at joints. 

(g) Intimate conformity of surface contacts with walls of joint space, 
under pressure by calking and setting, tending to prevent displacement 
and leakage, — superior to lead. 

(h) Elasticity and resilience, within elastic limit of cement in com- 
pression, while confined within and adhering to the cast-iron walls of the 
joint space, affording adaptability to joint flexure without rupture within 
such limit. 

Some characteristics of cement which contribute to its chief merit as 
material for cast-iron pipe joints, may in other respects be objectionable. 
Thus the compressive strength and hardness of cement without mallea- 
bility, may suggest a rigidity which might not yield by flexure at the 
joints to changes of alignment, or of position of the pipe, sufficiently to 
conform to movements caused by earth settlement, vibrations, or varia- 
tions in temperature, without disrupting the joint or breaking the pipe 
itself. 

It would, however, appear from the experiments and experience with 
cement joints in the states along our Pacific coast, as described by Mr. 
Shaw and Mr. Pracy,* that the elasticity and resilience of cement when 
well calked and well set under compression between the walls of the joint 
space, as already suggested, have allowed flexure ample for joint deflection 
within the ordinary requirements of those cases. And if in more extreme 
cases the joint ring may crack, or ever disintegrate, at its free end or deeper 
in the socket under extreme flexure, it would nevertheless appear to be so 
securely held in place under high compression between the rough surfaces 
of the socket and spigot that its volume must remain substantially un- 
changed in amount, and so slightly in form that any interstitial checks or 
hair cracks therein would be too minute, and lacking in width and con- 
tinuity, to permit appreciable leakage. Moreover there are comparatively 
neutral portions or sections of the joint ring between its ends, at which 
compression stresses — caused by bending or deflection at the joints — 
are at a minimum; and where, therefore, injury to the joint material would 
occur, if at all, only under deflections greater —presumably much greater — 
than would suffice to cause initial disturbance or injury at the face of the 
joint. 


* See footnotes (¢) and (§), page 62. 
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Upon the question of permanence and stability of cement joints for~ 
cast-iron mains laid in city streets, where earth-fills and sewers: below, 
paving above, and other utility mains and structures contend for safe and 
convenient occupancy and use of the public ways, it may be noted that 
the joints of cast-iron gas mains in Boston have for many years — to a 
large extent — been made with a stiff wet mix or paste of either natural 
cement or of Portland cement. 

The engineer of the Boston Consolidated Gas Company, Mr. Goodwin, 
informs me that the Company has been using cement for forty years or 
more, successfully and without notable difficulty or objection, and still 
uses both cement and lead for the joints of its cast-iron mains. He states 
that more than half their joints are made with cement, that they give no 
trouble by rupture or impairment, leak less than lead joints, and that 
they are “‘ cut out about as easily as lead.”’ 


It was against such backgrounds of experiment and experience with 
cement for pipe joints, and in the light of the characteristics which seemed 
to determine its fitness for such purpose, that Portland cement was adopted 
in 1921 for the work at Winchester, Kentucky. 


CEMENT JOINTS FOR Force Mains at WINCHESTER, Ky. 


The Winchester Water Works Company owns and operates the plant 
which supplies the City of Winchester — county seat of Clark County, 
Ky. —and its vicinity. The city stands on the divide between the 
Licking and Kentucky Rivers,—the Kentucky River at its nearest 
point being about eight miles and a half southwest of the city. 

The original works were built in 1891, taking water from impounding 
reservoirs on Lower Howard Creek, at about four miles southwest of the 
city boundary — which is a true circle, one and a half miles diameter, 
having its center at the County Court House. 

The water is filtered by the rapid or American system, and pumped 
by two compound Duplex pumping engines of 1 m.g.d. capacity (for al- 
ternate service) through a cast-iron force main (originally 10-in.) to the 
grid of distribution mains, and thence through it by 10-in. and 12-in. 
mains to a wrought-iron standpipe, 75 ft. high, having its base at about 
-elevation 1033 ft. above tide water, and 275 ft. above the clear water 
basin at the Pumping Station, making an ordinary pumping lift of about 
120 Ib., plus friction in the mains; and 25 to 35 lb. more during pumping 
for fire service. 

Acute shortages of water supply from the creek and reservoirs occurring 
in the autumns of the dry years 1913, 1918 and 1921, determined the 
necessity of getting a supplementary supply from the river, preferably at 
a point about 4.30,.mi. farther southwest of the present station, near 
Government Dam and Lock No. 10; and with the ultimate purpose of 
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establishing there, permanent works adequate for supplying all future 
requirements of the city and its vicinity. 

In the face of certain major and dominating conditions that could 
not then be determined or forecasted, including those relative to acquiring 
Federal permit and authority to take water from the river, and to develop 
power for pumping it; and the elements of time, place, and quantity 
hanging thereon,—the primary steps adopted for immediate action, 
were: 
First. To take up the 10-in. pipe of the original force-main, — a half- 
mile of which had been paralleled with 12-in. in 1906, and replace it with 
12-in. pipe. This work was done in six stages or construction sections. 
Starting at the lower end of the work, at the point to which 12-in. pipe 
had been laid in 1906, 10-in.-spiral-rivetted-steel pipe was used for by- 
pass lines where necessary, connected through suitable fittings with the 
12-in. substituted pipe and the old 10-in. pipe to be taken up, whereby 
the supply was maintained while the successive sections of old and new 
pipe were progressively taken out and replaced. 

The spiral-rivetted pipe and fittings were furnished by the American 
Spiral Rivetted Pipe Works. Most of the work was done between August 
1, and December 31, 1921, and it was substantially finished in May, 1922. 
This main is referred to as ‘‘ Force-main No. 1.” 

Second. The next step was the installation of a force-main of cast- 
iron pipe from the Kentucky River to the supplying works at the pumping 
station. For this purpose the 10-in. pipe taken up from the original 
force-main to the city, was used as far as it would go toward the river; 
and from thence to a tentative site for temporary or emergency connec- 
tion with the river, 12-in. pipe was used, save for about 515 ft. of spiral- 
rivetted-steel pipe used as a temporary space-filler, making a total length 
of 22 210 ft. ‘ 

It will be understood that this combination of kinds and sizes was 
required to meet immediate emergency needs, and with the intent to 
either replace or duplicate the 10-in. with mains of larger size, as future 
need and conditions may require. The work on this main continued from 
May 23 to December 5, 1922; and it will be referred to as ‘‘ Force-main 
No. 2.””. Under present conditions it will be used to furnish emergency 
supply to supplement that from Howard Creek; and will operate under a 
maximum head of about 400 ft. static, plus friction head. Under direct 
pumping from the river to the city distribution system, with the standpipe 
full,—— should such service ever be required—the maximum would 
reach about 523 ft. static, plus friction. Such use however is not likely 
to occur under the most effective and economic plan for design and opera- 
tion of permanent works. 

After completion, this line was tested under a maximum head of 225 
lb., or 523 ft. static, at its lowest point; and about 105 lb. or 243 ft. at its 
high points. 
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The work was done under the general supervision of C. F. Attersall,* 
Superintendent of the Works, coéperating with J. M. Cashman,} having 
immediate charge of the field work. 

The joints were made with neat Portland cement, moistened and 
mixed with water in the ratio of 1 lb. of water to 13.5 lb. of cement. The 
average weight of cement used per joint, including waste and loss, was: 

For 12-in. joints, 8.3 lb. per joint. 
For 10-in. joints, 6.9 lb. per joint. 
The percentage of water to cement was 7.4. 

Mixing. The cement was mixed in batches of the unit quantities, 
with water in the ratio above stated, in a galvanized iron pail, and thor- 
oughly stirred by trowel and by hand, using rubber gloves to protect the 
mixer’s hands while kneading it and breaking up the small lumps of cement 
in the process. It was then carried by the mixer and dumped into a pail 
of the same sort, one for each cement calker, of whom there were usually 
three in a gang. 

Adjusting and Making the Joints. Meanwhile the pipes have been 
aligned and adjusted at the joints, yarned with dry jute packing, and 
thoroughly calked in the usual manner by the yarn calker, so as to leave 
23 in. or more for the depth of the cement joint. Then a cement joint 
maker and calker spreads across the trench under the joint, a piece of 
rubber or oilcloth, about 2 ft. wide by 3 ft. long, to catch any cement that 
may drop in making the joint, and places his pail of mixed cement on the 
spigot end of the pipe before him, as he straddles the socket end of the 
connecting pipe; and with rubber gloves on, he fills the joint with cement 
as full as he can by hand and, with the calking iron, rams it into the joint 
as hard as he can without using the hammer. This operation by hand 
is repeated four to six times, the hammer being used, however, after each 
filling of the joint except the first, the cement being thereby calked and 
driven under the blows of a 33-lb. hammer as thoroughly as in calking a 
lead joint, until little or no impression is made upon the face of the joint. 

As soon as the joint is finished, the calker removes any dirt or foreign 
matter that may have fallen upon the cloth, dumps into his pail any cement 
dropped upon it while making the joint, and moves on to his next one. 

The average time of so making either a 10-in. or a 12-in. joint was 
about twenty-five minutes, including moving from one joint to another. 
The time used in making 10-in. joints was increased somewhat because of 
the greater variation in depths and thicknesses of the joint space, than of 
the 12-in. pipe. 

Covering the Joint to Retain Moisture While Setting. After the calker 
passes on from a calked joint to his next one, the mixer fills the trench 
with earth sufficiently to cover the calked joint to a minimum depth of 
about six to eight inches, in order to retain the moisture in the cement 
while it is setting. 


* Member of American Water Works Association. 
+ Member Boston Society Civil Engineers, Assistant with William Wheeler. 
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The Gang of Joint Makers. In making up the joints it was found most 
effective to use a gang of five men, as follows: 

(a) One man to do all the mixing of cement; pass and distribute it 
to the cement calkers; and to cover the joint with earth (to retain moisture) ~ 
immediately after it has been calked. 

The mixer was paid at the rate of 25 cents per hour. 

(b) One man to align and center the pipe at its joints, and yarn 
them; and, if time allows, then to help out the three cement joint makers 
and calkers. 

The yarner was paid 273 cents per hour. 

(c) Three men, working solely at making and calking the cement 
joints during such times as joint making was going on. When not em- 
ployed in joint making these men were used on other work to the best 
advantage, according to their fitness and capacity therein, such as trench- 
ing, rock work, pipe laying, back filling, etc. 

Cement joint makers and calkers were paid 273 cents per hour. 

Such a gang of five men was under the direction and oversight of a 
foreman, having general charge of the work on the pipe line; and fore- 
men were paid 35 cents per hour. 

Calking Irons, Special. The tool end of the blades of the calking 
irons are about 43 in. long and 13 in. wide, with transverse sections con- 
forming to the outside of the pipe on which they are to be used. These 
were provided in four different thicknesses, of about } in., 2 in., } in. and 
2 in. respectively, for use according to the range of thickness of the annular 
joint spaces. The calking end of the blade should be well squared, so as 
to maintain its full end-face area for effective bearing on the joint. 

Cost of Materials. In making up the cost of the joints, the labor 
costs are computed at the wage rates above stated, and 3 per cent. added 
for liability insurance. The unit costs of materials and supplies used, 
delivered at the trench, were: 

Cement at 57 cents per bag, net. 

Jute yarn at 62 cents per lb. 

Rubber gloves at a total cost of $53.50, distributed on the number 
of joints entering into the estimate, with gloves enough left to complete the 
work, or use elsewhere. 

Calking-tools, special work, at 1 cent per joint. 


COST PER JOINT. 


LaABor. 
Liability 
Size. Foreman. Yarner. Mixer. Calker. Insurance, Totals 
3 percent. per Joint. 


(New) 12 in. $0.05 $0.03 $0.10 $0.12 $0.01 $0.31 
(Old) 10 in. 0.05 0.03 0.10 0.12 0.01 0.31 
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MATERIALS. 


Rubber per 
Yarn. Cement. Gloves. Tools. Joint. 
12 in. $0.023 $0.07 $0.014 $0.01 $0.12 


0.019 0.06 0.012 


LABOR AND MATERIALS COMBINED. 


12 in., per joint, $0.43 
10 in., per joint, 0.41 


Method of Measuring Joint Leakage. Each section of force-main 
No. 1 was plugged at both ends before turning the water into it. A 3-in.- 
tap was then made into the adjacent end of the section previously laid and 
already under pressure; and another 3-in.-tap into the section to be 
tested, and these taps were joined through a 3?-in.-connecting pipe, on 
which a 3-in.-Trident meter was installed. After the reading of the meter 
was recorded, the water was turned on and the section of pipe to be tested 
was filled. When the meter stopped, showing the pipe line to be full, 
the meter was again read,— the difference between these two meter 
readings showing how much water was used for filling the section. The 
section under test was then kept under pressure from 5.5 hours as a mini- 
mum, up to 50.5 hours, depending upon the time that could be allowed 
therefor before putting the particular section under test into service. At 
the end of that time another reading was taken, whereby the leakage 
during the test was determined. While the test was going on, the engineer 
and his assistants removed the earth from the joints and inspected them 
for any visible evidence of leakage. 

Out of 196 joints in the first section tested, seven showed efflorescence 
shortly after the main was full, the face of these joints being moist with a 
white frothy exudation. On rubbing one’s finger over these joints, the 
exudation disappeared and did not show up again, although the joint 
remained moist for as long as twelve hours, after which it usually dried 
out and no further moisture appeared. Where such white foam was not 
rubbed off, it dried and left a whitish coating, such as often appears on the 
surface of recently-laid cement work. 

The other sections of force-main No. 1 were tested in the same way, 
and showed substantially the same conditions at the joints. The several 
tests were made under minimum pressures ranging from zero to 125 lb. 
and maximum pressures from 65 to 160 lb. per sq. in. The elapsed time 
between making the last joint of each section and first turning on the water 
for testing it ranged from 20 hours to 40 hours, and averaged 29.3 hours. 
The last joints of the several sections were finished in the following months 
respectively, namely: section 1 in October, section 2 in November, sections 3 
and 4 in December, 1921; and sections 5 and 6 in May, 1922. 

The weighted average leakage per foot of joint, in all tests of the 
sections of force-main No. 1 — omitting the tests in which some leakage 
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occurred elsewhere than at the joints — was at the rate of 0.50 gal. per 
day, as registered by the meter. 

Force-main No. 2, laid in 1922, was tested only in small part by 
sections. In one of the sections there was leakage by a cracked pipe, and 
in others at gate-valve stuffing-boxes. These were repaired and the 
force-main completed late in November; and in December, sixteen days 
after the last joints were made, the entire force-main, 22 210 ft. in length, 
was subjected to test. This length comprised 2 898 ft. of 12-in., and 
18 797 ft. of 10-in. cast-iron pipe, having 2 115 joints, and 515 ft. of 10-in. 
spiral-rivetted galvanized pipe, having 18 joints with rubber gaskets, — 
used as a temporary space filler. This test continued 117.5 hours, under 
pressures of about 105 lb. per sq. in. along its higher levels, and 225 lb. 
at its lower levels. The weighted average leakage for all the joints as 
registered by the meter, was at the rate of 0.38 gal. per day per foot of 
cement joint,— upon the assumption that no leakage occurred at the 
joints of the spiral-rivetted pipe — which assumption however was not 
strictly true. Further details of the tests are shown in the accompanying 
tabulation, page 74. 

A few quotations from the opinions of those whose earlier experience 
with cement joints. have been referred to, may be here recorded as fitting 
close of the chapter we now add to their testimony: 


CiarK H. SuHaw. “A brief history of the use of this joint establishes 


the fact that this method of construction has long since passed the stage 
of experiment and has been proved to be an economic factor in laying 
such mains.” * 

H. B. Lyncu. “ This method of calking joints in cast-iron pipe 
deserves a wider use not only on account of its low cost, but because it 
makes a better joint at least when no considerable movement of the pipe 
is expected after it is laid.’ 

GrorGE W. Pracy. “ Taking all things into consideration, it is 
believed that the cement joint has come to stay. Improvements over the 
present methods of making the joint will undoubtedly be made, but even 
at the present cost they are cheaper than any other joint known, and from 
all the experience out here on the Pacific coast, they are entirely satis- 
factory.’”’f 

October 16, 1922, when the work at Winchester was substantially 
finished and every joint inspected, save for connections at the river end, 
awaiting advices from the War Department, Superintendent Attersall 


wrote: 


“To date we have found but one leak in cement joints, and this one 
because the pipe was permitted to slip before the cement set. I think this 
is a splendid record for the nearly eight miles of mains laid with this 


type of joint.” 


* Trans. Amer. Soc. C. E., Vol. 83, p. 276. 
+ Tran. Amer. Soc. C. E., Vol. 83, p. 301. 
t Journal Amer. W. W. Asso., 1920, Vol. 7. 
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SOME COSTS OF LEAD SUBSTITUTES IN PIPE JOINTS. 
VERNON F. WEST.* 


[Read at Annual Meeting January 9, 1923.] 


Since 1914 with the beginning of the World War and the attendant 
increase in prices of all commodities entering into the operation and con- 
struction of water works, the management of these properties whether 
publicly or privately owned, have been attempting to adjust themselves 
to the new operating conditions. How long the present conditions will 
prevail is idle to prophesy, but they are ever present with us and are the 
conditions with which we have to contend. To overcome these con- 
ditions, moderate rate increases have been made, additional business on 
existing lines has been secured, operating economies practiced and new 
construction methods adopted. 

In the same period of years, New England has been experiencing 
both an industrial and residential growth. In the war period the industrial 
growth, due to the demand for manufactured articles for war purposes, 
caused a period of business expansion heretofore unwitnessed. From the 
operative standpoint, with the exception of a relatively small capital 
outlay for additional pumping capacity, the new capital expenditures 
should have been relatively low as most of the war work was financed 
directly or indirectly by the Government. Since the war period we have 
seen an unprecedented demand for homes and the development of suburban 
areas. How to keep pace with this demand for extensions in these newly 
built-up sections has caused many of us to sit up nights and wonder how the 
work could be reasonably done without undue burden on the rate payer. 
In New England particularly this situation is typical, for we have here 
a large mileage of improved roads per square mile of area. Modern trans- 
portation and good roads bring these suburban areas within easy access 
of the thickly settled districts and are becoming more and more attractive 
as residential centers for those who have moderate incomes. 

In view of the above conditions, the writer in 1919 began to investigate 
the feasibility of using lead substitutes for joint material to see if some 
substantial saving could not be realized in the cost of new extensions with- 
out jeopardizing the character of the work. We commenced by making 
up joints in the pipe yard with various lead substitutes and submitting 
them to various tests. In 1920 and 1921 we used both lead and lead 
substitutes on the new work, reserving the lead substitutes for the out- 
lying sections where we could leave our ditches open and watch the results 


* George F. West & Son, Portland, Me. 


WEST. 75 
q 


76 SOME COSTS OF LEAD SUBSTITUTES IN PIPE JOINTS. 


of the use of these substitutes. In all cases we found a material saving 
in costs over the use of lead for joints, but found that we did use more of 
the lead substitutes than claimed normal by the manufacturer. After 
three years’ use of it in pipe laying up to 16 in., we find that joint material 
used will closely conform to the following table: 


Joint MaTEeRIAL REQUIRED. 


Lead Substitutes Lb. 


Size. Lead Lb. Mfg’rs Schedule. Actual. } 
6 in. 10.25 2.75 2.85 
13.25 3.50 3.50 
16.00 4.25 7.10 
19.00 5.00 8.00 


30.00 


We have found this to be the actual result in the field, and is further 
confirmed by carefully prepared joints in the shop. 

This past year in Maine and in work with which I was connected, over 
62 000 ft. of cast-iron pipe was laid where lead substitute for joint material 
was used. At two places we kept accurate account of the work performed 
by the joint crew so as to form some definite comparison of our cost with 
lead joints. This we did by having one man on the lead furnace keep a 
tally book of the joints made daily and the hours joint crew worked. 
This was carefully checked by the foreman on the job as to its accuracy and 
then turned over to the superintendent. From that data, using a typical 
crew to perform the same amount of work with lead as joint material, at 
rates of wages actually paid by us in 1922, I have estimated the cost of 
the work making lead joints in place of the lead substitute joints actually 
made. 


16 1n. Cast IRon PIPE. 


(1) Leadite Crew. Daily Cost. (2) Lead Crew. 


2 Yarners @ $4.00............. 8.00 - 2 Yarners @ $4.00............ 8.00 
339.1 Ib. leadite @ $0.10....... 33.91 2 Calkers @ $5.00............ 10.00 

2 Bell hole diggers @ $3.60.... 7.20 


969 Ib. lead @ $0.07.......... 


Total daily cost of joint Total daily cost of joint 
crew and leadite............. crew and lead. 


Total number joints ran including gates, hydrants and specials........ 


Difference per day between (1) and (2) is $51.12 saving in favor of using a lead 
substitute. Taking the whole number of days joint crew worked on this line, or 48 
days, we have a total saving of $1,807.20. 
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16 8.00 10.50 
67.33 
$100.63 
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12 1n. Cast Inon Pipe. 


(1) Leadite Crew. Daily Cost. (2) Lead Crew. Daily Cost. 


: 1 Bell hole digger............. 
832.2 Ib. lead @ $0.07......... 


Total daily Total daily cost............... 


Total number joints ran including gates, hydrants and specials........ 


Difference a day between (i) and (2) is $27.81 saving in favor of using a lead 
substitute. Taking the whole number of days joint crew worked on this line, or 18 
days, we have a saving of $447.50. 


10 1n. Cast Iron 


Leadite Crew. (2) Lead Crew. 


(1) 


319.5 Ib. leadite @ $0.10....... 5.00 
1 Bell hole digger............. 3.60 
720 Ib. lead @ $0.07........... 


Total daily cost........... Total daily cost............... 


Average work performed per 45 joints 
Average daily difference between (1) and (2) is $27.05 saving in favor of using a 
lead substitute. 


8 IN. AND 6 IN. Cast IRON PIPE. 


(1) Leadite Crew. (2) Lead Crew. 


Leadite @ $0.10: 5.00 5.00 
17.50 1 Bell hole digger..... 3.60 3.60 
6-in. 142.5 Ib........ 14.25 Leadite @ $0.07: 

8 in. 662.5 Ib....... - 46.38 


6-in. 512.5 Ib....... 


Total daily cost....... : 85 Total daily cost...... 


Difference a day between (1) and (2) is respectively $37.48 and $30.73 in an 8 in. 
and 6 in. joint, saving by use of a lead substitute. 
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SOME COSTS OF LEAD SUBSTITUTES IN PIPE JOINTS. 


SUMMARY. 


Relative Cost of Lead and Leadite Joints. 
Average 
Joints Cost per Day, 
made per Crew and Material. Cost per Joint. 
Day. Lead. Leadite. Lead. Leadite 
50 $56.08 $25.85 $1.121 $0.517 
: 50 66.58 29.10 1.331 .582 
10; 45 70.60 43.55 1.57 .968 
F232; 43.8 74.45 46.64 1.70 1.064 
16 ,, 32.3 100.63 49.51 3.116 1.532 


While the statement of lead costs are estimates, they are based on the 
writer’s experience doing similar work with lead as joint material in 1920 
and 1921. Furthermore, a check of the 16 in. and 12 in. lines was ob- 
tained in the following manner. In the fall of 1921, we were contemplating 
the purchase of a water works system in the eastern part of Maine and 
had Metcalf & Eddy of Boston do the preliminary engineering work. In 
estimating the cost of new lines necessary, one of which was the 16 in. and 
12 in. line mentioned above, they said in part as follows: 

“This estimate is based upon the following assumption,— 


(1) That cast iron pipe can be purehssed and delivered at the site 
of the work for $40 per net ton. 

(2) That common labor will not con over 30c. an hour. 

(3) That conditions encountered in laying the main pipes will be so 
favorable that the cost will be comparatively low or perhaps that trenching 
machine will be used for a great part of this work. 

(4) That no ledge is likely to be encountered in this portion and that 
this section can be laid either in the shoulder of the highway outside the 
concrete ie hes or in a private right of,way without appreciable additional 
cost. 


In the Spring it was decided to go ahead with this work, purchases 
were made and work started July 10. How close conditions approached 
those as made up in the original estimates were as follows: 


(1) Pipe cost on the work $44.00 a net ton in place of $40.00 estimated. 

(2) Common labor did cost 40c. an hour in place of 30c. estimated. 

(3) A steam shovel was used whenever possible or about one third 
the distance. 

(4) About 500 feet of ledge was encountered and payment made to 
the State Highway Department of about $1 200 for damage to shoulder 
of concrete road. 


Even with the additional costs as above enumerated, the work recently 
completed was done within the original estimate. As shown before, the 
estimated direct saving on the use of lead substitute joint material was 
$2 254.70. The other indirect labor saving in this case was several thou- 
sand dollars as the 6 ft. deep trench was in gravel and would cave badly 
should bell holes be dug without bracing. Then again, the months of 


78 
per 
Joint. 
$0.604 
749 
602 
1.584 
ba 
| 
— 


WEST. 


July and August were wet in this part of the state, requiring more care in 
keeping the joints dry before pouring should lead have been used. 

At various times I have been in correspondence with other leadite 
users and find they also have experienced marked savings over using lead 
for joints. It will be no breach of confidence if I quote this instance: 

“You may remember I made an estimate of the comparative cost of 
lead and leadite when we made two lead joints on the check valves, — 


Cost or LEApDITE JOINT. 


2 lb. gasket @ $0.29 
32 Ib. leadite @ $0.11 
Labor 3 men, 10 min 


Total cost of joint 


Cost oF Leap Joint. 


2 lb. gasket @ $0.29 
205 Ib. lead @ $0.07 
Labor 3 men, 1 hr. 40 min 


Total cost of joint 


A number of other advantages can be mentioned in the use of lead 
substitutes over lead, namely: 


(1) Requires less heat to melt. 

(2) Greater ease in handling as it is so much lighter than lead. 

(3) Temperature changes do not start a joint as with lead. 

(4) Vibration due to train or trucks does not start a joint as with lead. 

(5) Less risk in handling and greater ease in making joints in difficult 
places. 


All these facts result in a saving that cannot be measured readily in 
dollars and cents, but are actually real when a job is completed and the 
final cost is found. 

In conclusion I may state that it is important that all economies 
possible must be adopted by water-works managers consistent with good 
engineering practice, whether it be by use of higher efficiency machinery, 
labor-saving tools or substitute materials which will perform the same 
service but at lower cost. In recent years, as illustrating this, we have 
seen Diesel engines, high-duty centrifugal pumps, trenching machinery, 
backfilling machines and the use of lead substitutes. Only with the adop- 
tion of the above principles can the cost of new work, with the present 
price of materials and labor, be held at a reasonable level. Unless this 
practice is followed, water rates must be increasingly higher as the invest- 
ment in the new construction outweighs the investment in the pre-war 
plant. 
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WHEELER AND WEST. 


Joint Discussion. 


PRESIDENT BARBoUR. This paper of Mr. West’s offers a very inter- 
esting sequel to Mr. Wheeler’s paper. 

Let me, just as a starter of this discussion, point out that Mr. West 
estimates a lead joint of twelve inches to cost $1.70, and if made of leadite 
$1.06, as opposed to Mr. Wheeler’s figure of 46 cents. Let me also point 
out that Mr. Wheeler’s leakage, as near as I could catch it, was some- 
thing like 50 to 60 gal. per inch mile per day. I know that in Columbus, 
Mr. Gregory some years ago specified 500 gal. per inch mile per day, and 
I remember that in Akron actual leakage was about one hundred gallons 
per inch mile. I just make these remarks to establish the point of Mr. 
Wheeler’s paper. 

These two interesting papers are now open for discussion. 

Mr. Leonarp Mercaur.* I was very much interested in both of 
these admirable papers. One question is suggested by Mr. Wheeler’s 
paper. I take it from his statement that the quantities were measured 
by a 2 in. meter. Now, with a very small quantity of water flowing 
through the pipe, what was the probable per centage of error in the registra- 
tion of the meter? In one of the cases he cited the figure given might have 
involved a flow of two gallons a minute. Of course that is a very small 
quantity of water. I wondered whether he had made any figures to see 
how a reasonable percentage of error in the registration of the meter 
would have affected the quantities of leakage which he cited. 

Mr. WHEELER. Mr. Metcalf’s question is most pertinent. Un- 
fortunately we have no details about the range of flows that were used 
in testing the meter. Mr. Cashman — who is here — tells me that it was 
tested by the superintendent, and that, within the range of discharge 
orifices or quantities which were used, the registration was found to be 
correct. 

Referring specifically to the test for force-main No. 2 complete, the 
leakage for the entire main registered at the rate of 0.38 g. p. d. per ft. 
of joint, which for the 2 115 joints of both 10-in. and 12-in. pipe, having 
a total-joint length of about 6 400 ft., amounted to 2 432 gal. per day, or 
1.69 g. p.m. That is ? more than the lowest normal test-flow limit of 
1 g. p. m., for which the Standard Meter Specifications of this Association 
require that the registration on the dial of a 3-in. meter shall indicate not 
less than 98 per cent., nor more than 102 per cent. of the water passed 
through the meter. 

Force-main No. 1— as replaced in sections while the rest of the 
main was in use — could not be tested as a whole. The sections were 
therefore tested separately as the work progressed, and these sections 
ranged from 1 752 to 4 153 ft. long and had respectively from 148 to 357 
joints each. Referring to the Table, it appears that of the two longer 
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sections (4) and (5), the leakage of section No. 4 was registered at the 
rate of 0.24 gal. per min., which is 96 per cent. of the lowest minimum test 
flow of } gal. per min. at which, under our Standard Specifications for a 
3-in. meter, not less than 90 per cent. of the actual flow is required to be 
recorded; and similarly the leakage registered for section No. 5 was at 
the rate of 1.14 gal. per min., or 14 per cent. more than the lowest normal 
test flow of 1 g. p. m., at which not less than 98 per cent. of the actual 
flow is required under the specifications. 

Of the other tests of force-main No. 1, only the fifth test of section 
No. 1 showed a recorded flow equal to the Sink minimum test flow under 
the specifications. This test was under the highest pressure on main 
No. 1, and the flow recorded for this test was at the rate of 0.67 g. p. m., 
which is ? times the minimum test flow, at which a registration of not less 
than 90 per cent. of the actual flow is required under the meter specifica- 
tions. 

The flows recorded for the three other tests of snetici No. 1 and for 
the test of section No. 6 (the only other test not affected by other leakage 
than at joints) ranged from about one-half to one-quarter only of the 
‘minimum test flow required under the specifications; and it therefore 
seems reasonably certain, if not logically demonstrable, that the actual 
leakage per foot of joint in those tests recording such low flows was less 
than in cases where the higher registrations were made. 

Mr. West. May I ask you, —in making these cement pad joints, 
you say it took about twenty-five minutes for a man to make a joint, — 
did I get that correct? 

Mr. WHEELER. Yes, that is substantially correct, ome work of 
the calker. 

Mr. West. In other words, a man would make a little better than 
two joints an hour. 

Mr. WHEELER. Apparently that is so. 

Mr. West. It seems to me offhand that on the 9-hour day he would 
probably get 25 or 30 joints at the least. Now, where we use a steam 
shovel with a crew of 40 or 50 men, we set anywhere from 400 ft. a day 
in the larger-size pipe up to 1 000 ft. in the smaller-size pipe, and it would 
mean doubling up your joint crew to keep up with that work and not hold 
up the other end of the crew. 

Mr. WHEELER. Mr. West’s comment is suggestive. As I have 
stated, one mixer took care of three cement joint calkers, and occasionally 
had time to do other things, like covering the joints of the pipe. If I 
recollect rightly, — and I hope the members of the Association will fortify 
themselves by reference to the papers which I have mentioned, — my 
impression is that in some of the California practice, one mixer waited upon 
two calkers, indicating perhaps less time spent in calking. It also may 
be of interest to recall that Mr. Pracy contributed to the subject in two of 
the papers which I mentioned, and that in his discussion of Mr. Clark’s 
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earlier paper, he describes some experiences of the Spring Valley Water 
Company in which stiff wet cement was used in making the joints, — the 
cement being worked by hand, and tramped by hand with a calking iron, 
thus producing a joint made with no hammer calking whatever. This 
joint he compared favorably with the dryer or moist-mixed joint, hand- 
rammed and hammer-calked, which though taking twice as long to make, 
and a good joint, was not better than the others. In his later paper 
describing other work on which he had since engaged, using the calking 
process with the dryer-mixed cement, he makes no reference to his prior 
experience and discussion concerning the hand-made, wetter-cement joint, 
but commends highly the dry-mixed, hammer-calked joint; and which 
he found gave less leakage than noted in the earlier processes which he 
had discussed. 
Mr. Mercatr. Referring to the experiments to which reference 
has been made in California. That work was going on in the west when 
I was there. Mr. Lippincott told me that he made the mortar of a con- 
sistency so that when he lifted the bell in his hand and dropped it a couple 
of feet the dry pieces would drop out and scatter, — not as wet as used in 
concrete ordinarily. 
It is my recollection that they calked it there without a hammer, 

did they not? 
Mr. WHEELER. Yes. ; 
Mr. Mertcatr. That they rammed it with the hand, but without 
the use of a 33 lb. hammer. And the amount of work done per man was 
substantially greater than where the hammer has to be used. 
Mr. Tuomas H. Wiaern.* There is a large amount of experience 
showing that cement, concrete and mortar reduces in leakage very greatly 
in the course of time. It would be very interesting to know whether these 
pipes show that same reduction as is common with reinforced concrete 
pipe, and all kinds of masonry having Portland cement. 
Mr. STEPHEN H. Taytor.t Has any experiment been made to show 
the flexibility of the cement joint as compared with lead or leadite? 
Mr. Percy R. Sanpers.t We have had in Concord, as Mr. Wheeler 
said, a line of about 3 000 ft. of uncoated 6-in. cast-iron pipe which must 
have been laid as far back as 1872. In 1907 and 1910, we had occasion to 
replace a portion of this pipe and in taking it out, it would break beyond 
the joint, there being no flexibility at all to the joint. 
It looked to me as if the joint was made by first ramming in some 
cement, then driving yarn into the cement, and then the joint was filled 
with more cement to end of bell. 
We have at present about 400 ft. of this class of pipe with cement 
joints in service. It has never given us any trouble to mhy knowledge. 
I had forgotten that we had it until Mr. Wheeler called me up and asked 
me about it. 


* Scarsdale, N. Y. 
+ Superintendent, Water Works, New Bedford, Mass. 
} President-Elect — Super:ntendent, Water Works, Concord, N. H. 
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Mr. Greorce H. FiInnerAN.* We found in our tests of cement that 
the pipe would break between the joints; the joints held to the last. In 
fact, the pipe broke in the bell. The joints did not move in the least degree. ~ 

Mr. Jonn Doyie.t Have you had any experience with cement 
being used with a grout, taking about the same mixture as leadite and 
pouring it as you would pour your lead or leadite? : 

Mr. WHEELER. I would refer to some of the papers to which refer- 
ence has been made for information on that. I think it was stated that 
the mortar used should be not fluid enough to flow, but stiff enough to be 
placed by hand, and forced in by hand pressure and by the aid of a calking 
iron. 

Mr. W. C. Hawteyt (by letter). During the early part of last 
season our company laid an 8-in. cast-iron-pipe line with leadite joints to 
supply a single large consumer. There was a delay incident to the securing 
of a right .of way for a part of the line and advantage was taken of the op- 
portunity presented to make some tests of the line. 

The pressures ranged from 30 Ib. to 70 Ib. per sq. in. There were no 
valves or special castings in this pipe line, the first test covering 131 lengths 
of the total length of 1572 ft. The other three tests were of the line made 
of 185 lengths of the total length of 2 220 ft. 

The test was made by using a 3-in. meter on a short by-pass around 
the valve close to the connection to the supply main. The progressive 
decrease in the amount of leakage will be noted. The final test for the 
2 220 ft. length showed a leakage at the rate of less than 3 gal. per hour. 
It was difficult to get a satisfactory registration of the meter below this 
rate. 

It is probable that much of the leakage shown in the early tests was 
due to air in the pipe finding its way through the joints, as there was no 
hydrant or other connection through which the air could be blown. The 
pipe had been tested in open trench with no evidence of leakage. 

The following table shows the details of these tests: 


| LEAKACE PER Day 
Test From To Time |Registra-| No. of | Length GaLs. 
No. (1922) (1922) Hr.Min.} tion. Joints. | Feet. Per Per 
Gal. Per | Inch- | 1.000 
| Mile. | Mile. | Feet. 


| 


| 
3.20 p.m. 6/10) 3.15 p.m. 6/12) 47-55) 1 485 131 | 1572 | 2500 | 313 2 418 
3.15 p.m. 6/12) 9.45 a.m. 6/13) 18-30) 537 131 | 1572} 2340 | 292 | 2267 
4.55 p.m. 6/19) 4.00 p.m. 6/20) 23-05; 137 185 2220 | 1185 148 1 146 
12.00 m. 6/23) 3.55 p.m. 6/24) 27-55 84.7; 185 | 2220; 806/101 780 
11.00 a.m. 7/3 | 9.00 a.m. 7/7 | 94-00/ 207.4 185 2220/ 512 


Whe 


* Superintendent, Water Service, Boston, Mass. 
+ Foreman Water Department, Worcester, Mass. 
t Chief Engineer and Manager, Pennsylvania Water Co. 
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SOME DATA ON PIPE JOINTING COMPOUNDS. 


BY GEORGE H. FINNERAN.* 


[January 9, 1923.] 


It is safe to say that the three compounds known as leadite, lead- 
hydrotite, and metallium are generally known by water works men and 
regarded by them as practical substitutes for lead as a pipe-jointing ma- 
terial; and that if the directions of the manufacturers are strictly fol- 
lowed, a water-tight, and so far as we know, a durable joint will result. 

The officials of the Water Service of Boston had faith enough in leadite 
to use it for a jointing material in a line of 10-in. pipe laid in 1910. That 
line has never caused any trouble and an examination of several of the 
joints two years ago showed them to be sound and tight and entirely satis- 
factory so far as appearances indicate. Deflection tests have been made 
by the writer of short spans of pipe jointed with leadite, lead-hydrotite, 
and metallium, respectively, and the results secured gave ample assurance 
that a line of pipe in which any of these three compounds were used would 
withstand a considerable settlement without failure of the joints. As a 
matter of fact I found that the pipe itself broke before the joints showed 
any leakage. This may or may not be a desirable characteristic. It may 
be that some of us would rather receive the warning that a leaky joint 
gives. If so, other tests showed that a lead joint will leak during a de- 
flection test and increase as the process goes on; and the pipe will not 
break before the joints fail, or to put it another way, the joints will fail 
before the pipe breaks. I am inclined to the conclusion on this particular 
point that the sulphur and sand compounds are more tenacious than lead. 

I have also tested leadite for electrical conductivity and found that 
current will not flow on a line of pipe made up with leadite joints of recent 
date, but will flow on a line laid in the ground for some time. I found in 
the latter case that the leadite itself had not changed from a non-con- 
ductor to a conductor, but that it had acquired a film of what appeared 
to be iron-oxide on its face and it was through this film that the current 
passed from one pipe to another. 

Occasionally one hears that joints made of this material expand as 
they cool and advance in age. As a crude way of determining this point 
we poured some leadite into a bottle about two years ago, filling the same 
completely. We have observed it from time to time but as yet there is 
not the slightest indication of an expansive movement in the material. 

In Boston we use these joint compounds almost entirely in wet work. 
I think that is a more severe test than to use them in dry work. It is not 

* Superintendent, Water Service, City of Boston. 
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often that gates are absolutely tight. Rather is it that they leak, and 
making up a joint under such conditions is the acid test for joint-making 
material. A few years ago we laid about 1 000 feet of 12-in. pipe on a 
temporary bridge structure over the Neponset River. We used leadite 
in the joints. Owing to an excessively thick coating of tar on some of 
the pipes, several of the joints leaked quite freely after the water was let 
on, but in time all joints became tight and despite the vibration to which 
the line was subjected, due to traffic over the bridge, including heavy trolley 
cars, auto trucks, and occasionally a severe bump from the vessel passing 
through the draw, the joints remained tight. 

We were desirous, however, of having some knowledge based upon 
scientific tests as to the qualities of tensile strength, compression, and 
water absorption, possessed by these compounds, so we arranged with the 
Massachusetts Institute of Technology, Department of Mechanical 
Engineering, to conduct a series of experiments to determine the facts. 

Specimens were made up under the personal direction of the writer 
in the forms of briquettes, cubes, and bricks, — three sets of each, one of 
leadite, one of lead-hydrotite, and one of metallium. They were not 
labelled with the names of the compounds but were given serial numbers 
as follows: Leadite specimens were marked 1. Lead-hydrotite specimens 
were marked 2. Metallium specimens were marked 3. The tests were 
conducted by Irving H. Cowdrey, at the Testing Materials Laboratory of 
the Mass. Inst. of Tech. and following is his report on the same: 


Report oF Tests ON Piee Joint CEMENT. 


Samples furnished by G. H. Finneran for the Public Works Department 
of the City of Boston. 

Tests made by Irving H. Cowdrey at the Testing Materials Laboratory 
of the Mass. Inst. of Tech. 

The specimens submitted were in one of three forms namely: 

1. Two inch cubes for testing under compressive stress. 

2. Briquettes of the form described in the Standards of the A. 8S. T. M., 
C-9-17, Art. 51, for testing under tensile stress. 

3. Samples in the form of and approximate dimensions of common 
building bricks for determination of the water absorption. 

Three sets of samples were submitted, each set being marked with a 
serial number, 1, 2, or 3 respectively. A set consisted of nine samples for 
tension, nine samples for compression, and three samples for absorption. 

The tests for tension and compression were made at the following 
periods from the time of manufacture, approximately; namely 24 hours, 
7 days and 14 days. The absorption was determined by placing the 
bricks after weighing, in water about } in. in depth and observing the 
weight at the end of 30 minutes and 48 hours. 

The results appear in the following tabulation. 
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TENSILE TESTs. 


Strength in pounds per sq. in. 
at end 


Av 
Series. 24 hours. 7 days. 14 days. all tests. 


610 510 630 
660 635 505 
510 595 670 


21888 


ComPRESSION TESTS. 


Strength in pounds per sq. in. at end of 
Series. 24 hours. 7 days. 14 days. 
4 090 4 380 4 760 
4810 4 500 5 320 
4 840 3 700 4 220 


4 766 


2 960 
3 990 4 500 4210 
3 970 4 500 3 830 


3 666 


3 475 4 000 3 440 
3 472 3 510 3 900 


3 820 


ABSORPTION TESTS. 


Weight in grams at end of 


Series. Initial. 30 min. 48 hours. 
2 380 2 382 2 385 
2 347 2 348 2 348 


2 335 2 335 2 337 


2 283 2 285 2 287 
2 360 2 361 2 365 
2 335 2 336 2 337 


Lage 2,284 2 284 2 285 
2 245 2 247 2 250 
2 303 2 303 2 305 


86 
Av. 593 602 592 
590 495 
610 550 
Av. 610 555 607 | 
530 790 | ea 
540 620 
Av. 527 613 693 611 oe 
Av. 4580 4193 MM 4516 
Av. 3970 4390 4009 
Av. 3916 4297 MM 4011 
2 
: 
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CONCLUSIONS. 


A. The time factor is of little or no significance in its effect on the 
strength of these cements. 

Tensile Strengths. — Series 1. It will be noted that the lowest value 
appears in the tests made at the end of 14 days, while next to the largest 
result is for a 24-hour test. There is no marked difference between the 
average of all three periods. 

Series 2. The conditions in this set are identical with those outlined 
above. 

Series 3. There would seem to be a more regular behavior here than 
with the other two series, in that there is a continual increase in the values 
shown by the averages as the age of the sample increases. In the opinion 
of the writer, however, this is purely a coincidence since no such regularity 
appears in the compressive strengths. 

Compressive Strengths. — Vagaries very similar to those noted in the 
tensile strengths also appear in these results. 

B. The material under observation are practically non-absorptive 
under the conditions imposed. 


_ Note: The greatest absorption was less than { of 1 per cent. The extremely slight 
increase in weight recorded would indicate that the water taken up was merely that 
which was held in the very small cavities existing at the surface of the samples. 


C. In the opinion of the writer there is no noticeable difference in 
the properties of these three series of samples. 


Respectfully submitted Sept. 28, 1920, 


(Signed) Irvinc H. Cowprey. 


The statement of Professor Cowdrey in his report that there is no 
noticeable difference in the properties of these three compounds covers only 
the period in which they were under his observation. It may be that if 
they were submerged in water or buried in soils of varying character, or 
subjected to heat and cold, for a number of years, that noticeable differences 
in the properties of each might be apparent; or possibly not. That can 
be determined only by time. As with some things in this world it probably 
will be a case of the survival of the fittest. 


» 
4 
4 
. 
: 
. 


88 


AN IDEAL. — (RE MUNICIPAL WATER WORKS ADMINISTRATION.) 


AN IDEAL. 
(RE MUNICIPAL WATER WORKS ADMINISTRATION) 


BY ALFRED R. HATHAWAY.* 


[December 12, 1922.] 


Without consulting the dictionary I believe that all of us have in 
our minds a similar understanding of what the term Jdeal is intended to 
convey in its best and practical sense, and that we would feel deprived of 
the most valuable incentive to endeavor that we mortals possess if we could 
not hold before us always some sort of vision of the desirable goal or end 
to be ultimately attained, if possible. 

At the same time we can certainly sympathize fully with the three 
boys and their individual misconceptions in the following story. 

It is told of a certain prominent teacher who at one time was scheduled 
to address another school nearby, that she sought from one of her boy 
friends some advance suggestion as to just what sort of subject she might 
select. The boy, in response, suggested that she speak upon any subject 
except that of ‘ Ideals,” as he had become tired of hearing that talked 
about so much! The next day, wondering if the pupils in her school 
actually understood what that subject meant, she asked each one to 
write on a sheet of paper their individual understanding of the definition 
required by the question “‘ What Is An Ideal? ”’ and hand it in. 

But she told them that, if they felt doubtful in their minds, they 
might consult the dictionary and then put the meaning in their own 
words. All but three boys followed the dictionary method, and these 
boys gave the following answers; — one boy wrote “ An Ideal is what the 
heathens worship in foreign lands! ’’; the second boy wrote “ It is what 
you can never be or do! ”’; while the third boy’s answer was “ It’s a sewing 
machine, and my father sells ’em! ”’ 

Now I’m not so dead sure that the second boy may have been so far 
away from the truth as it may have appeared. And yet, as we are all 
trying to follow faithfully our different paths of duty, I am sure there 
is not one of us who does not keep in mind a vision of something far better 
than the present experiences and attainments. 

All of which leads me to discuss a few “ brass tacks ”’ concerning the 
ownership and administration of municipal water works, past, present, 
and future, and comprehending whatever we may conclude to be “ An 
Ideal in this special field of public service. 


* Water Registrar, Springfield, Mass. 
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As many of you already know my views on this subject, much of the 
following may appear and will be largely repetition of statements and 
opinions I have made and quoted before, and for such I crave your indul- 
gence at the outset. 


What is the fundamental relationship of a water works to both the 
town or the municipality owning and operating it and to the public 
served? 

We all know that a water-works enterprise in the far earlier years was 
almost invariably a privately-owned business and operated for profit to 
its owners, and later became classed as a “ Public Utility ” along with other 
similar enterprises, such as gas and electric plants, telephone companies, 
railroads, ete. 

Then the accounting, financing, rate making, and methods of public 
service by all such privately-owned “ Public Utilities” gradually became 
placed under the control and regulation of state commissions, known as 
Public Utility Commissions, Public Service Commissions, Railroad Com- 
missions, and the like, for the better mutual protection of the interests of the 
stockholders and of the public served. This control is now exercised by 
some form of state commission in nearly every state in this country, and 
these regulating commissions are handing down many authoritative 
opinions concerning the methods of operation and service by such privately- 
owned utilities, which opinions by analogy, and often directly, are very per- 
tinent to the conduct of the municipally-owned utilities of the present day. 
In his paper at the New Bedford convention Mr. King very truly stated that 
“The supplying of water to a municipality is not one of the original func- 
tions of town government. It is one of the necessities occasioned by our 
advance in civilization, . . . better known as a Public Utility, which the 
municipality has been allowed to finance principally for the preservation 
of public health and incidentally for fire protection and manufacturing 
purposes, but not for the purpose of making a profit. As a public utility 
it should be managed independently of the general functions of municipal 
operations.” 

I quote his remarks here as particularly pertinent to the progression 
from the privately-owned to the municipally-owned water-works utility. 


I wish for a moment to call your attention to a converse thought to 
the foregoing remarks about the privately-owned utilities of years ago. 

Not being present in the body during the past ages I cannot personally 
vouch for the fact that in those earlier days such private enterprises as 
stock corporations for the ownership and operation for profit of Police 
Protection, Public Schools, Streets and Highways Companies, Fire Com- 
panies, Public Park Companies, and the like, were entirely unknown; but 
I unhesitatingly accept such statement as fact, as we cannot conceive of 
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such enterprises ever entering into the class of “ public utilities ” under 


private ownership. 

From the beginning I believe such enterprises as these sprang from. a 
community of interests being formed by the needs of the many individuals 
in the aggregate going to make up the village and town of those earlier 
days and of the growing city of later years. 

By mutual agreement of the governed and consolidation of the com- 
mon interests into what we term “ governmental bodies” such public 
enterprises were undertaken and placed under control of governmental 
departments (so-called), and were financed by means of assessments upon 
the property of all members benefited, which assessments we call tazes. 

We have then two distinct classes of public enterprises in our minds: — 
first — those which are universally called ‘“ public utilities” by all the 
competent authorities, and which may be owned and operated by either a 
private corporation or by a town or municipal corporation; second — 
those which are and always were called “ departments” or functional divi- 
sions of town or municipal government. 

Every thinking person knows and believes that the first class should 
be financed by the assessments of equitable ‘“ rates’ upon each user or 
consumer of the service rendered, in accordance with the benefit derived 
from that service; while the expenses of the second class should always be 
met by “ tax assessments ” upon the property to be benefited. 

Now then:— under the foregoing generally acknowledged fundamental 
divisions of administration of the two classes of public enterprises, the 
failure of town and municipal authorities to keep in mind such fundamental 
divisions has been the cause of the many failures of municipal ownership 
of Public Utilities; such failures are in process at the present time, and. 
will continue until some authority above the usual local political governing 
bodies takes over and exercises the proper and needful regulation, whereby 
the administration of the Public Utilities becomes and continues to be a. 
“ business ”’ administration instead of a “‘ political ” one. 

In this connection your attention is invited to the following from the 
September, 1920, issue of ‘‘ The American City ” magazine: 


“ Every municipal water department should be conducted as a separate ‘ admin- 
istrative entity’ and should be entirely separated from the general city government. 
Such a policy necessitates the conferring of broad and extensive powers upon the ad- 
ministrative body, such as are usually exercised by a private corporation engaged in 
supplying water for public uses. 

“The division of authority between the body administering the water plant and 
the officers conducting the general city government has not proved workable and does 
not contribute to efficiency in either department. The business of supplying water 
when conducted by a municipality is first and always only a business and should be 
managed and conducted solely as a business, not for the purpose of obtaining the largest 
possible revenue, but to attain the greatest possible efficiency and to supply, at a moder- 
ate charge, all public requirements. . . . The persons chosen for constructing and 
operating a municipal water plant should be chosen for their technical knowledge of 
the particular enterprise which is to be committed to their charge. 
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“ Knowledge of the broader questions of municipal government in no way qualifies 
individuals with the technical knowledge to successfully operate a water-works system. 
An attempt to operate the water system as a distinct part or branch of a general scheme 
of municipal government, whether that government be conducted by a political body 
elected in the manner generally prevailing throughout the United States, or by com- 
missioners under some modification of the city management plan, will usually fail of 
achieving the efficiency which otherwise would be obtainable, for the reason that general 
city officers, or the officers conducting the general city government, are chosen from 
time to time upon issues involving questions of ethics and morality and the general 
policy of the government which have no relation whatever to the business of managing 
the water system. . . . From the very nature and fundamentals of the usual city ad- 
ministrative body, the officers chosen by the people to conduct the general city govern- 
ment rarely possess technical knowledge or experience in any given line of business. 
This results in loss to those branches of the municipal government which are purely 
‘business’ in their nature.” 


The foregoing would seem to sufficiently answer my question as to the 
fundamental relationship of a water works (or any other similar public 
utility) to the public served and to the town or municipality owning and 
operating it. Many such authoritative opinions are available, which, 
when summarized briefly, state in effect that the relation of the municipally- 
owned utility is exactly the same as that of a privately-owned utility under 
an efficient business administration. 

There arises at this point the logical question of what is understood 
by and included under an efficient business administration of both privately 
owned and municipally-owned public utilities? 

We hear much, nowadays especially, of the privately-owned utilities 
adopting all manner of modern devices and approved business practices, 
both in proper accounting and public service (as prescribed by the various 
state-regulating commissions), in order that the most economical and 
efficient administration of such utilities may result in adequate dividends 
to the stockholders. 

If such were not the case we would hear of many utilities going out 
of business. As I have stated at other times and in other places, I cannot 
see why, when such a public utility is taken over or established under a 
municipal ownership and operation, the governmental owners immediately 
proceed to omit some of these very needful practices (such as proper uni- 
form accounting, including the provision for depreciation, the insuring of 
all earnings and revenues accruing to the utility from municipal uses as 
well as from private uses, the payments of all expenses borne by city de- 
partments and other officials on account of the utility, payment of city 
taxes, etc.), with the result that there is no means of knowing how the 
utility stands financially as a supposed self-supporting enterprise, and no 
comparison can be made with a similar privately-owned enterprise. In 
my 1914 annual report to the Springfield Board of Water Commissioners 
I stated that ‘‘ When the water works receives all its just earnings in cash 
or its equivalent — in the same manner and to the same extent as in the 
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case of a privately-owned public utility — and when it pays all expenses 
properly. chargeable to such a public utility; then, and not until then, 
can an adequate financial statement be made, showing the true relation 
the water works bears to its owner, the municipality, as a ‘ public service 
enterprise ’ or investment.” 

Since that time I have seen no reason for changing my opinion, but 
rather each year become more strongly confirmed in same by reading 
the similar opinions of recognized authorities on this subject, to whom we 
look for guidance in our search for right practices. 

In quoting some of my own opinions in this paper I assure you it is 
not done in any egotistical sense at all, but rather as an easier way for me 
to place before you my personal feelings in the matter and to save the time 
of trying to express such opinion in another way. 

For this purpose also I shall offer you certain opinions of real authori- 
ties (or some of them) in support of the principal features of the subject 
as we most of us must believe, and quoting some of them more or less 
at length for a better possible future reference if wanted. Here are a few 
of such taken from my files and which should not and, in my opinion, 
cannot be gainsaid by thinking persons. 

Extract from letter of Mr. William J. Hagenah of Chicago (one of the 
leading public utility engineers and statisticians of this country) in com- 
menting on the Springfield Water Commissioners’ Report for 1918: 


“T note with much interest the position taken by your board as set forth on pages 
10 and 11 of the report, wherein it is urged that the city should compensate the water 
works for the services which it received. This position is so eminently sound from an 
economic and business standpoint that it does not admit of argument, and one naturally 
wonders why cities refrain from treating their utilities in a business-like manner. It is 
only by following this course that those who are giving their best efforts to the manage- 
ment of such properties can show the public the true results of their services. That 
certain departments of the city should make a heavy and expensive demand on the 
water-works property without meeting the costs which they incur is unfair to the water 
works and would not be tolerated in any other line of business.” 


Recent legal decisions from ‘“‘ Public Works’ magazine of October, 
1922. 


(a) ‘‘ The Wisconsin Commission is of the opinion that the electric consumers of a 
municipal plant should not be required to carry the burden of the water department. 
Each utility should stand upon its own feet. The larger portion of the operating ex- 
penses of the plants is chargeable directly to a particular utility and a particular class 
of service. The remaining expenses are common and must be apportioned between 
the utilities on a fair and reasonable basis.” 

(b) “The laws of Wisconsin place a municipality, which owns and operates a 
public utility, under the same obligations as any other owner of a public utility. The 
Commission considers that the general functions of city government and the supplying 
of private needs should be kept separate and each be self-supporting. ”’ 
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From Wisconsin Railroad Commission, in 1915 (leading state utility 
commission in the country): 


(a) ‘“ A municipal water plant or electric plant should be treated as an enterprise, 
separate and distinct from the municipality itself, and the accounts kept accordingly.” 

(b) ‘A city operating its own water plant or electric plant should pay the utility 
at a reasonable rate for service rendered the city, and the utility should pay the city a 
reasonable amount as taxes and as interest on the city equity in the property of the 
utility, in order to avoid unjust discrimination in favor of either the taxpayers or the 
consumers.”’ 


Extract from article of George H. Hooper, Operating Superintendent, 
Water Works, at Winnipeg, Manitoba, in “ Fire and Water Engineering ” 
magazine of September 6, 1922: 


“The water works system or utility of any city, town or municipality, while under 
the control of the council or governing body should be absolutely separate and self- 
supporting. All surplus money earned in any one year should be set aside to take care 
of renewal of mains and that portion of the service under the control of the system. 

“‘ T believe the system in vogue in certain places to hand over the surplus to general 
revenue is wrong in principle, and takes away from the water works branch the right 
to make necessary changes, construct new works or renew. parts of the system needing 
same, without going to the council for the money, with the result that the request is 
sometimes only partly complied with or refused on account of lack of funds. 

“A water works department should receive payment for every gallon or cubic 
foot of water delivered, whether it be to a civic department or to the private individual.” 


The Comptroller of the City of Savannah, in 1917, stated: 


“The water works department, while it should not be operated at a profit, should 
be able to provide a depreciation fund, should take care of all extensions and better- 
ments, should pay the interest on its bonds and provide a sinking fund for the redemption 
thereof, and furthermore should yield to the city some return on its investment. This 
last point is recognized by Richmond, Va., and Holyoke, Mass., both of which cities 
tax the water works department.”’ 


Memphis, Tenn. (1917): 


“The water works plant is operated as a distinct department of the city, admin- 
istered by three commissioners with separate officers and separate treasury.’’ 


From “ Engineering and Contracting” magazine of May 8, 1918 
(extracts from annual report of Chief Engineer of Alhambra, Cal., Water 
Works, for 1917): 


“The business of supplying water is of a different character than that of any 
other municipal industry at the present time, . . . All other departments are primarily 
disbursing agencies, expending allotted funds on pre-determined work. The water 
department is, however, a commercial enterprise, possessing requirements similar to 
other public utilities. . . . To be operated well and continuously its financial success 
must be certain in order to meet current obligations, to maintain the desired standards 
and to adequately provide for the growing demands. . . . thoughtful planning is 
necessary in order to forecast the future service requirements and to insure successful 
operation and substantial building.” 
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Jacksonville, Fla. (1917): 


“The accounts of the water works have always been kept separate from other 
municipal accounts; the cash receipts from the water works are entirely separate from 
other receipts and the moneys are kept in a separate account. Funds for the purpose 
of necessary renewals and replacements are set aside from time to time. The water 
department also contributes its proportion to the general sinking fund of the city.” 
(This must of course be for taking care of water bonds only?) 


The following abstracts taken from a copy of ‘“ Reprinted Editorials 
in the May 5, 1915, Issue of the Engineering and Contracting Maga- 
zine ’’ furnish a notable illustration of how some of the western states and 
cities are leading the way to better things in water works administration, 
and special attention is called to the same, even by those of us who may 
have read the articles when published and possibly have forgotten them 
now. 

Referendum passed by Fargo, North Dakota, in 1915: 


“Water works men, the country over, will be interested to learn that the first use 
of the referendum in the State of North Dakota was at Fargo, on April 6, at which time 
a new water works ordinance was passed by popular vote after the Board of City Com- 
missioners had refused to pass it. The ordinance . . . provides for the abolition of 
‘free water,’ creates a water works fund and subsidiary funds, including a depreciation 
fund, and makes. illegal the use of this water fund for other than water department 
expenditures.”’ (Fargo had then a city commission of five members, covering water, 
streets, finance, police, and fire matters, and all the members were “ men of energy, 
ability, and unquestioned integrity.’’) 

‘‘ Failure of the members to agree on the water ordinance was not due to personal 
antagonism. The difficulty arose out of the division of the city government into revenue 
and non-revenue producing departments, and out of the natural tendency of men not 
to show but to shift the true expense of their department upon another department having 
an independent source of revenue.’”’ The Water Commissioner ‘“‘ was unable to bring 
his fellow commissioners to his viewpoint with reference to water finances, and so appealed 
directly to the people, with the result already stated.” 

“Under the conditions which have existed in Fargo the City Commission has 
in a sense been a water board of five members, four with official interest in water finances 
adverse to that of the water commissioner.”’ (Then follows the description of how each 
wants water for his especial department, but without showing its expense in such de- 
partment!) 

“ Under the new order of things, since the passage of the water ordinance, the other 
departments will have to pay for water used and for the readiness of the water depart- 
ment to serve them. The true expenses will be more clearly defined in all departments. It 
will no longer be possible to re-appropriate money from the water works fund for general 
municipal expenses.” 


Then follows this further editorial comment and significant statement: 


‘““* Free water’ has played.such-a prominent part in loose and misleading forms of 
municipal accounting, thereby retarding the efficiency and economy movement, that we 
are always glad to see a city abolish it. The Fargo experience is of interest, as it shows 
that where the subject is properly agitated, as it was in that city, the people can be made 
to see the point.” 
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The Fargo ordinance provides in Section 1 that the 
“€ Municipality shall Provide by Taxation for Water Used, Wasted, or Donated by It.” 


In the issue of the “‘ Engineering News” of September 4, 1913, ap- 
peared a very interesting description of the drastic provisions of a water 
works ordinance passed by the City of San Diego, Calif., on April 28, 1913, 
which also illustrates the western progress in some of the matters now under 
discussion. 

Besides many interesting and progressive provisions of this ordinance, 
an unusual but absolutely just provision is required (in addition to making 
the various departments of the city pay from their special funds into the 
water fund for all water used by them) and as follows: 


“‘ With the consent and approval of the Common Council special rates of less than 
8 cents per 100 cubic feet (the regular rate prescribed) may be granted to public works, 
charitable institutions, and others in special instances; but in every instance where a 
special rate is thus granted, the balance between it and the regular rate must be paid the 
water department out of the general fund!” 


In other words the water works in San Diego must no longer be made 
the Municipal Goat.” 


It is always a matter of wonderment to me why city councils and 
other local governing bodies and officials do not appear to take seriously 
the recommendations and opinions of their water works officials, who must 
in a way become specialists in their line and keep well informed as to the 
progressive practices in their business, and whose conclusions when sought 
by outside officials or governing bodies in distant cities are generally given 
more weight and consideration. I suppose the only explanation lies in 
the traditional expression about the ‘‘ prophet without honor in his own 
country,” or similar expression. 

Some years ago I had one personal experience showing clearly the 
ever present political influences which for a time may be slumbering be- 
neath the surface of things, and which I cannot forget. 

A certain Mayor of Springfield (who must be nameless) owed his 
election largely to one of the leading local politicians, and in making in- 
quiries of me as to the management and status of municipal water works, 
and in particular concerning the Springfield Water Works, stated that his 
special reason for asking the information was due to the fact that this 
politician had been urging him at the very commencement of his term of 
office to use his influence in trying to bring the water works under full 
control of the local City Council, and had exerted some pressure (such as 
politicians know how to use) in that direction. 

This Mayor, being satisfied that the water works independent editiiie. 
tration would continue to be for the best advantage of the community, 
demanded the politician’s real reason (other than certain fallacious argu- 
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ments submitted), and after repeated demands for such reason, the poli- 
tician finally hung his head and said “ Well, we want to get our hands in 
it,” or words to that effect! 

This Mayor, in spite of pressure, had the courage of his business sense 
and told the politician he could not conscientiously be a party to any such 
effort. 

It seems to me that this experience, of itself alone, is sufficient incentive 
for the setting up of an ideal and to keep it ever in mind, notwithstanding 
we may never hope to fully realize its possibilities. 

I strongly believe that if we could get all parties to seriously consider 
the same view-point sufficiently together, some progress towards the ideal 
might be made. But the difficulty seems to be that each side is not think- 
ing of the same thing at the same time, and thus continue to remain apart. 
This phase of the matter brings to mind an old anecdote which illustrates 
the difficulty, although in a humorous sort of way. 

A village youth and his sweetheart were quietly strolling one blissful 
Saturday evening in summer along the shaded village street past the little 
country church where the amateur village choir was discordantly rehears- 
ing for the following Sabbath performance; while in the tree-tops outside 
the usual insect-orchestra of the season was holding forth as only such 
natural performers can; said the gallant swain (listening to the struggles 
of the choir), “What a dreadful noise they do be making, Jennie!’’; replied 
the dreaming maiden (listening to the katydids), ‘ Yes, John, and they 
say that they do it with their legs! ’’ Could you imagine two souls to be 
further apart at the moment? 

Well, it seems to me that it is just about so in attempting to put the 
matter of water-works administration properly before local authorities; 
some appear to have the village chdir in mind, while others cannot forget 
the katydids; and so there you are! 


_ Why should a municipal water works not only be kept and operated 
entirely independent of the so-called governmental “ Departments ”’ of a 
town or city, but controlled and regulated by some authoritative body of 
specialists, like the state public utility commissions, rather than by the 
local political bodies? 

The honest and unprejudiced seeker for light upon this question has 
only to read of and observe the evils and failures of the many attempts at 
political control throughout the country during the years past, with its 
utter lack of following the common business practices and needful uni- 
formity of the privately-owned successful public utilities, and his best self- 
interest will answer the question for him. I venture to state that the 
average business man, if the matter could be placed before him in a clear 
and logical manner, would agree that the local political control of any 
utility, which is supposed to efficiently serve him and the publie (of which 


| 
| 
| 
| 
| 
| 
: 


HATHAWAY. 97 


he is only a part), is not as safe and impartial as that of a higher outside 
body of so-called specialists. 

In connection with this matter of control I wish to offer a few au- 
thoritative opinions and abstracts, which in themselves will, I am sure, 
prove to be of valuable assistance at this time. 

In “ Engineering and Contracting,” issue of May 5, 1915, we find the 
following prophecy: 


“ The regulation of municipally-owned (water) plants is sure to come.” 


A former president of this Association (and superintendent of a large 
privately-owned water works in New England) in a paper presented in 
1914 made the following statements: 


“A further remedy which has been suggested to assist water-works managers to 
put their plants on a business-like and practical basis would be the placing of municipal 
water works under the same supervision by state public-service commissions as other 
public-service corporations, for, after all is said, the municipal corporation has the same 
need of supervision as the private corporation.” 


Abstract from January, 1917, “‘ Monthly Rate Letter” of Norton, 
Bird and Whitman (engineers, Chicago and Baltimore) in commenting on 
the “ Progress of State Regulation ” of Public Utilities: 


“ Experience in those states where the municipal utilities are subject to the same 
regulation as private companies has shown that there is a greater need of regulation of 
municipal than of private utilities. Only in those states placing municipal and private 
utilities on the same basis can fair comparisons be made between municipal and private 
ownership and operation of utilities.” 


“The American City ” magazine of September, 1920, gives a descrip- 
tion of several western cities where state control has been very successful, 
and the immediate administration of water works has been placed under 
Boards of Trustees and of Commissioners, and entirely separated from 
local political bodies. 


The Omaha, Nebraska, water plant is conducted (subject only to the 
control of the State Legislature) by the Metropolitan Water District of 
Omaha, under a bi-partisan board of six directors, elected by the district 
for six-year terms. 

The General Manager states, in his letter of September 26, 1917: 


“Tt is the aim of the Board of Directors of the Metropolitan Water District to 
conduct the water plant as though it were a private enterprise.”’ 


Among the state commissions now exercising an accounting control, 
etc., of municipal water works are those of Maine, Connecticut (last year), 
Pennsylvania, New Jersey, Wisconsin, Indiana, California, Washington, 
Montana, and Nebraska. 
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Abstract from Address of Martin J. Insull (retiring President of 
National Electric Light Association) at 1921 Convention in Chicago. 
(“ Public Service ” magazine, July, 1921): 


“The day of municipal control of utilities has gone and we are in the period of state 
control, with the possibility that in the time of many of us here we shall have reached 
the stage where, due to further developments, interstate control may become advisable. 
With the passing of the period of seunicnpel regulation iat has necessarily largely 
passed the day of municipal ownership.” 


The water works at Portland, Maine, are controlled by the Trustees 
of the Portland Water District, which district has “ exclusive control and 
management of the water works.” The legislative act, creating such 
district, declares said district to be a ‘‘ Quasi-municipal corporation ”’ with 
power through its Trustees to borrow money, issue negotiable interest- 
bearing notes of the district, pay all legal obligations of said district, etc. 
At the 1916 annual convention of this Association in Portland its Mayor 
stated that the Portland Water Works is out of politics and is managed 
by a non-partisan commission of men who know sound business principles, 
and who employ only experts to administer its affairs. (This is like having 
a state public service commission right on the ground at all times, it ap- 
pears to me). 


Another former president of this Association (one of the leading water 
works and utility engineers in this section of the country) in an address 
to the Associatici in 1916 expresses the opinion that 


«|. . the control of public utilities by public service commissions, or like regulating 
boards, is probably the best solution of the present day issues between the public and 
the corporaticn. . . . The public, and the corporation as well, can derive benefit only 
from the regulation of utilities by an able and impartial commission. This is equally 
a fact whether the utilities be owned by corporations or by the public themselves; and 
the writer would not be surprised to see the jurisdiction of the commissions more generally 
extended in the near future to cover matters relating to the accounting, financing, and 
making of rates of municipally-owned utilities.” 


In the Editorial Section of ‘‘ Public Utilities Reports ”’ for April 27, 
1922, appear these remarks: 


“One of the most important advantages of state regulation of utilities over local 
control is the opportunity of having uniform accounting methods such as have been 
prescribed by the state commissions. This would not be possible under city supervision. 
The value of this, both to the utilities and the public, should not be lost sight of. . . . 
Another advantage of commission supervision of utility acccunting, once its purpose 
and scope are understood, will be its tendency to engender better relations between the 
utilities and the public.”’ 


The entire editorial article, from which these abstracts are taken, 
is well worth careful reading by those having access to this publication. 
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I cannot refrain from calling special attention to the following ab- 
stracts from an editorial article in the ‘‘ Engineering News-Record” of 
November 16, 1922, entitled ‘“ Regulation of City-Owned Utilities.’ 
This is the very latest expression from one of the most looked-up-to au- 
thorities in this country, and is worthy of absorption at the present time. 
I quote most of the article, as follows: 


“The wide extent to which privately-owned municipal water works have been put 
under state control while those owned by the cities have generally been left scot free, 
except as regards the sanitation of water, has led a subscriber to suggest a ‘ campaign 
looking to the financial control by state utility commissions over municipally-owned 
and operated water works’ in order to promote ‘ business’ rather than ‘ political’ ad- 
ministration. . . . Wisconsin is a notable instance of state control of some phases of 
the financial administration of city-owned water works. Apparently the plan has been 

. beneficial in that state. The extension of the plan might well be given attention, now 
that most of the legislatures will soon have their biennial session. Strong objection 
may be expected from the ‘ home rulers,’ of whom there are many. The extremists 
in this class object even to state control of privately-owned utilities, claiming that the 
cities themselves, untrammelled, should do all the regulation. The argument in favor 
of a reasonable degree of state control of municipally-owned water works is stronger 
than that against.” 


It would seem that enough authoritative argument has here been 
offered (by quoted opinion and comment) to show conclusively the real 
need of and trend toward some legislative action to insure the proper 
independent business administration of municipally-owned water utilities, 
and also a reasonable control over same by the state commissions. But 
opinion and comment are one thing, and effective action is quite another 
thing; as shown by the following amusing incident, for which I can per- 
sonally vouch. 

Some years ago one of the leading churches in Springfield used to hold 
a popular service of praise and conference on Sunday evenings, under the 
energetic leadership of its pastor, who was in the habit of wandering 
around the room and making the service a lively one. At one of these 
services, after several hymns had been sung and interesting experiences 
given, a stranger arose and proceeded to tell how glad he was to be present, 
and how he now felt impelled to a higher plane of living. In solemn, 
measured tones he said, ‘My friends, from this hour I aim to be a better 
Christian; I aim to be a better man; I aim to be a better husband; I aim 
to be.a better father; I aim to be a better neighbor; I aim to be” 

Just then the nervous pastor, anxious to give out another hymn, from the 
rear of the room exclaimed, “‘ Pull the trigger, brother, pull the trigger!” 

I leave with you the application, by analogy, of this incident to the 
matters herein presented for your further consideration. 


In concluding this altogether-too-long paper, I wish to state that my 
Ideal is to see every water works utility which is owned and operated by a 
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town or city in the State of Massachusetts entirely removed from local 
political influence and control, and placed under the control and regulation 
of some proper form of a bi-partisan state public-utility commission com- 
posed of men chosen because of their special fitness and training. 

I would also include in the foregoing regulation the desirability of 
establishing by legislative action the permanent independence and separa- 
tion of such water-works utilities from the local political governing bodies, 
and the placing of same in charge of local non-partisan Boards of Trustees 
or Water Commissioners of three or more members (preferably five), who 
shall be chosen by the people, or by some higher and competent authority 
other than the local political governing bodies or officials; such members 
to receive a nominal remuneration or none, and to serve for terms of five 
or six years each, not more than one member to be elected or re-elected in _ 
any one year. 

I am aware that I may be called “ a visionary ” by the “ home rulers ”’ 
and the politicians, but many years of experience and observation have 
strongly confirmed me in my conclusions. 


The probability that few of us will realize our Jdeals in our lifetime 
should not permit the lowering or the abandonment of them; but rather 
let us hold to the hope expressed in the following verse of an old school 
song, as I remember it: 

“ There’s a good time a-coming, boys, 
A good time coming; 
We may not live to see the day, 


But earth will glisten in the ray 
Of the good time a-coming! ” 
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TOPICAL DISCUSSION. 


ELECTRICALLY OPERATED GATES. 


[September 13, 1922.) 


Mr. Percy R. Sanpsrs.* Is any one present who operates a high 
service and a low service system, which has an electrically operated gate 
between the two systems that is opened in case of fire; and if so, how is 
it maintained and operated? 

Mr. Frep O. Stevens.t I think we have at Weymouth the arrange- 
ment that Mr. Sanders alludes to, but in our case, the division between the 
two systems, comes in front of the station, and the valve is operated from 
the pump room only. We do that regularly and turn the high pressure into 
our gravity system at each alarm of fire in the gravity district. 

Mr. Sanpers. Who do you have operate it? 

Mr. Stevens. The engineer. 

Mr. SanpErs. He is not on duty all the time? 

Mr. Stevens. It happens that he is practically all the time. He 
lives just across the yard, and is required to stay within call. 

Mr. Sanpers. Have you any trouble with the service? 

Mr. Stevens. None at all. Of course if there is a weak spot on the 
gravity system it will show up under the added pressure. The system was 
designed for the high pressure, and has been operated that way for thirty- 
five years. It is a little different from the case of a system designed for low 
_ pressure and then suddenly turn the high pressure into it. 

Mr. SanpErs. You shut it off when the fire is over? 

Mr. Stevens. Yes, immediately. As a matter of fact, we operate 
it every day. There is a high section of the town which has not many 
houses, not large enough to spend much money on for high service, and 
we get by, by having individual tanks in the houses, and giving them a 
half hour of high pressure every day to fill their tanks, so that the valves 
are operated every day in that way. 

Mr. Herpert C. Croweiu.t In Haverhill we have high and low 
pressure service, and in several sections of the city have both the high and 
low pressure service in the same streets. The low pressure reaches about 
40 lb. and is furnished in all those sections of the city. We also have the 
high pressure pipes there for fire purposes, and the high pressure takes care 
of the high elevations. In case of fire we do not have any trouble with them 


* Superintendent, Water Works, Concord, N. H. 
+ Engineer and Superintendent, Water Works, Weymouth, Mass. 
t Superintendent of Water Works, Haverhill, Mass. 
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because the high pressure pipes are all over the city. In the old days it was 
customary to turn the high service into the low service, and as many of the 
mains were old so much pressure burst them. Today we do not do that. 
When fire service is installed in a building, connections are made to both 
high and low service, requiring two checks and two valves. The high 
pressure is on the service regularly, but if the high is shut off at any time 
the low service operates on the service. We formerly supplied all the low 
sections with the high pres suv? service, and used a reducing valve, made by 
the Union Water Meter Co. The mains were practically all cement and 
in very bad condition. A bad conflagration occurred there three years ago, 
and I opened up the reducing valve on the second alarm and we sat on it 
for two or three hours, regulating the pressure by closing down the reducing 
valve. If we had not we would have blown the whole thing up to the sky. 
Since that time the mains have all been re-laid, and the system is now all 
high pressure service. 

Mr.J.M. Diven.* The great trouble with electrically operated valves 
is that when the fire is over somebody might forget to close the valve and 
leave the high pressure on. I should like to change the question and ask 
about the automatic regulator valve from high to low. 

Mr. SanpErRS. Then you have to be feeding the low from the high all 
the time, don’t you? 

Mr. Diven. Only when it goes down. : 

Mr. Crowe... This valve we had, from high to low, was a regulating 
valve. It would operate by a lever and weight, and could be set at any 
pressure desired. If you wanted 40 lb. pressure it could be set at that, and 
use the hose at 40 lb. 

Mr. Diven. If you had 40 lb. on your low from some other source 
your regulating valve would be closed until your pressure on your low 
service went below some certain point, would it not? 

Mr. CrowE.u. We had about 100 lb. pressure on the high pressure 
side of the valve and had it regulated to reduce to 40 lb. 

Mr. Diven. All the low pressure is supplied through the high service 
valve? 

Mr. CrRowE.Lu. We were supplying it all at that time. 

Mr. Diven. If the regulating valve on the low service went down to 
15 or 20 Ibs., something too low for use, would the valve operate? 

Mr. Crowe.u. Yes, the valve would operate very nicely, and hold 
the pressure right at 40 lb. all the time. 


* Secretary American Water Works Association. 
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OPERATION OF HyDRANTS BY THOSE OUTSIDE THE WATER DEPARTMENT. 


Mr. GrorceE F. MEerriLu.* What is the custom in regard to the opera- 
tion of the fire hydrants in some of our different towns and cities? Are all 
the Street and Sewer Department men allowed to operate them under all 
conditions, or is it customary for the Water Department to furnish a 
hydrant man? 

Mr. Stevens. From the Water Department standpoint I should 
very much like to furnish a hydrant man in every case, and I have no doubt 
every water works man has the same feeling, but it is not always practical. 
In Weymouth it has seemed best to get along in the old way, by letting 
them operate the hydrants and making the best of it. That is not an ideal 
condition, and I do not like it, but it seems the fairest to all concerned. 

Mr. J. M. Diven.{ I think many of the water works have regula- 
tions prohibiting the handling of the hydrants by other departments, but 
since the Stillson wrench has come into existence it is pretty hard to con- 
trol those matters. 

Mr. Stevens. The Moth Department in our town is the greatest 
user of town water, and as their funds are limited, it seems almost too 
much of a hardship to make them pay for an extra man to operate the 
hydrants. It would mean several extra men, as they have several gangs. 
The best we can do is to charge up any serious damage they do, and to take 
care of it by inspection. I can’t see any other way out of it for fair sized 
towns. We must use unbiased judgment in these matters, and not allow 
our zeal for perfection in the Water Department to cause too much hard- 
ship to the town as a whole. 

Mr. Diven. Would it be reasonable to require any other department 
using the fire hydrants to notify the Water Department that such a hydrant 
had been used, so that they could see that it was in proper condition? 

Mr. Stevens. In the case of the Moth Department, we trace them 
right through the town, follow them from day to day. 

Mr. Davin A. HEFFERNAN.} We do not let anybody use the hydrants 
outside of the Fire Department and the men on the steam roller, and 
those men have been taught how to operate the hydrants. 

In regard to the Moth Department, the Moth Department superin- 
tendent takes a man from each gang with one of my men and he is shown 
how to operate the hydrants. We in return place in his hands a 2-in. meter 
that is to register the amount of water used from each hydrant, and we 
jook to the Moth Department for perfect control. After the men have been 
instructed we find as a general thing that it works out all right. 

I think it is a poor policy to let every department use your hydrants. 

My attention was drawn the other day to a hydrant that was used the 
night before by the Fire Department, and I examined the hydrant myself. 


* Superintendent of Water Works, Greenfield, Mass. 
Secretary American Water Works Association 
Superintendent, Water Works, Milton, Mass. 
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There was a low spot nearby which contained quite a pool of water, and I 
got four turns of the hydrant. So that even the Fire Department men, 
who are using the hydrants constantly, fail. 

Mr. CuarLes W.SHeRMAN.* Mr. Heffernan’s remarks bring to my 
attention the conditions found in Belmont. We have had quite a number 
of complaints from the Fire Department of hydrants not being in proper 
condition. We made arrangements that our hydrants in town should be 
examined jointly by the Fire Department and the Water Department, 
each department to report at the end of the inspection. It turned out that 
about three out of five wrenches in the Fire Department were not proper 
wrenches and did not fit the hydrants. We got that cured, and since then 
they have worked together better. We have succeeded in getting the 
heads of the other departments to recognize the desirability of letting 
the Water Department control those things. The Board of Aldermen, in 
charge of the Street Department, has issued orders to the Superintendent of 
Streets that the Street Department men should not touch the hydrants, 
and we agree on our part that, if it is at all possible to do so, we will send a 
man to operate the hydrant and not charge for him. We have found that 
to be worthwhile. It does not cost very much money and it has ma- 
terially reduced interference with the hydrants. 

Mr. Merritu. I might tell you a little experience of a neighboring 
town. They allowed somebody around a certain mill to use a hydrant to 
flush a room, and forgot to shut the hydrant off. In this particular case it 
used up about a million gallons a day, and took considerable time to find 
out where the water had gone. It shows what may happen in a small 
system to make it inconvenient. 

In Greenfield we try to furnish a hydrant man for the operation of 
all hydrants, and I believe it is a big saving on repairs, and also gives you 
a pretty good check on where the water is going. 

Mr. Stevens. This has raised a question that has troubled me a 
great deal — not so much regarding the actual damage to hydrants, but 
as to how far we shall strain to get ideal conditions. To furnish this 
hydrant man would mean five or six men in my town on duty all summer. 
That would be fine for the hydrants, but I did not feel justified in loading 
on this expense when as a matter of fact the actual damage done to hy- 
drants is relatively very small. It seemed better to use a little judgment 
than to lay down rules for an ideal condition. 


* Of Metcalf & Eddy, Boston, Mass. 
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REPORT OF COMMITTEE ON MASSACHUSETTS LAWS 
RELATING TO FINANCING OF MUNICIPAL 
WATER WORKS. 


In the absence of the chairman, Mr. Bertram Brewer, Mr. Leonard 
Metcalf presented the report of the Committee, as follows: 

The Committee appointed to confer with Massachusetts officials 
concerning laws relative to the financing of municipal water works reports 
its conclusions and recommendations as follows: 

This is not the first time this subject has come before this Association. 
In 1916, Messrs. Sherman, Johnson and Symonds presented a paper on 
legislation governing water works financing. At that time, largely through 
the efforts of these members of the Association, the limitation of law 
which required that serial bonds should be retired for payment beginning 
one year from the date of the loan, was changed to three years. But the 
efforts made to secure more equitable provisions concerning the period for 
which money could be borrowed for extensions did not meet with success. 
A comprehensive statement of the study and effort made at that time is 
to be found in the JouRNAL, Vol. XXX, page 279. 

As the laws now stand, with respect to borrowing for water works 
purposes, they are — 

“Section 8. Cities and towns may incur debt, outside the limit of 


indebtedness prescribed in section 10, for the following purposes and pay- 
able within the periods hereinafter specified: 


“ (3) For establishing or purchasing a system for supplying the in- 
habitants of a city or town with water, for the purchase of land for the 
protection of a water system, or for acquiring water rights, thirty years. 

“ (4) For the extension of water mains and for water departmental 
equipment, five years.” 


(Chapter 44, the General Laws.) 


It was suggested last fall to the president of this Association that the 
present was an opportune time to review the matter. A conference was 
suggested with the special commission of 1922, appointed to investigate 
problems of municipal expenditures, with a view to securing particularly 
a general law which would provide for longer term loans than five years 
for water works extensions. Several meetings were held by the Com- 

“mittee to discuss a program and the December meeting of the Association 
was devoted to the subject of water works financing and accounting at 
its suggestion. 
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At the request of the Committee, Mr. C. W. Sherman was added 
to its membership on account of his long study of the problems and con- 
nection with the 1916 activities. It may be said that as a result of its 
deliberations, the Committee reached the unanimous opinion that five 
years is too short a period for borrowing for extensions and renewals in 
most cases where large mains, enlargement of supply, filters and other 
major undertakings are involved. At the same time the Committee was 
not insensible to the dangers of making the water department a source of 
revenue to the city for other than water works purposes, on the one hand, 
and, on the other, from the selfish desire of the vote getter to reduce the 
rates even to the point where the returns would not take care of legitimate 
expenses. The five-year term for bonds does not seem to have checked 
these tendencies, but rather to have led to a frequent resort to special 
legislation. 

Since the Commission on Municipal Expenditures was directed by the 
Legislature to “ investigate and consider,” and specific acts would naturally 
follow, not precede, such activities, your Committee agreed to submit to 
it certain principles which in its opinion should govern laws affecting water 
works financing. These principles were explained, advocated and urged 
upon the Commission at a hearing held at the State House on December 27, 
1922, with the suggestion that changes in the present laws should be made 
to conform to them. An offer of service was made in connection with the 
drawing of specific acts. 

It was made clear that there had not been time to present the matter 
to the New England Water Works Association for its formal approval. 

The basic principles submitted to the Commission were as follows: 


1. There should be some provision of law requiring the application 
of revenue received from water service to the payment of water works 
expenses, including: 


(a) Expenses of operation and maintenance, 

(b) Payment of interest charges, sinking fund and serial payments 
on bonds issued on account of the water works, 

(c) A sufficient sum for replacements, which shall be expended for 
replacements and extensions, to cover the costs which may be considered 
as annually recurring, that is, those which have to be met each year under 
ordinary normal circumstances, but excluding periodic major betterments. 
Said sum shall be not less than 10 per cent. of the gross revenue. 

Water department revenue should either be made available for these 
purposes without appropriation by the City Government or Town Meeting, 
or the appropriating body should be required by law to appropriate suf- 
ficient funds for the purposes cited from the water revenue. 


2. It should be made the duty of all water boards, commissioners or 
other boards or officers in whom the power of fixing water rates is vested, 
to establish water rates adequate to produce sufficient revenue for the* 
purposes mentioned under (1) above. 
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3. For the purchase or construction of water works systems, or for 
additions, extensions and improvements (other than such annually re- 
curring extensions as should be provided for from water revenue) cities 
and towns should be empowered to borrow money outside the debt limit, — 

(a) On 30-year serial bonds (unless particular conditions should make 


some other term more appropriate, 
(b) To an amount such that the total outstanding debt on account 


of the water works, without deduction for any sinking fund, shall not 
exceed the total cost of the said water works system. 


4. The board, commission or officer charged with the care and opera- 
tion of a municipal water works system, should annually make a report 
to the city, town, water or fire district, including a statement of physical 
operation, of revenue and expense, of extent of the works, of their total 
cost to date and the outstanding indebtedness incurred on their account, 
and a forecast of the income and expenditures of the ensuing year. 


5. If it is deemed necessary to make the propriety and sufficiency of 
water rates, the amount and term of bonds, and the method of accounting 
and report, subject to review or regulation beyond the general limitations 
outlined above, then some commission or board having continuous exist- 
ence, experienced in such matters, and having a competent engineering 
staff, should be given jurisdiction over such matters. 


No word has been received as to any contemplated action by the 
Commission in this matter. Its report to the Legislature is due on Wednes- 
day, the 10th instant. 

In submitting this report, your Committee suggest that the matter 
need not be dropped here. A petition with an accompanying bill can be 
presented to the Legislature before next Saturday embodying: either all 
of the changes urged, or only the most important change, — in the five-year 
limit now placed on borrowing for major works. With the approval and 
endorsement of this Association, it is not-at all impossible that a change 
can be effected. 

The Committee is ready to undertake this or other action desired 
by this Association. Otherwise it asks to be discharged. 


BERTRAM BREWER, Chairman. 
LEONARD METCALF, 

A. R. HATHAWAY, . 
CHARLES W. SHERMAN. 


: 
i 
? 
q 
fers 
4 
3 
4 
q 
a 
3 
4 
aq 


STANDARD SPECIFICATIONS FOR CAST IRON PIPE. 


REPORT OF COMMITTEE ON STANDARD SPECIFICATIONS 
FOR CAST IRON PIPE AND SPECIAL CASTINGS. 


The last report of your Committee was made in September, 1920, and 
a further utterance, telling something of our stewardship in the interim, 
is now in order. 

Two years ago the question of the adoption of a uniform outside 
diameter occupied the centre of the stage; you will recall that a ques- 
tionnaire, sent to our membership, resulted in a strong endorsement of the 
uniform outside diameter, 85 per cent. of the replies received being in 
favor of this change. Practically the same expression of opinion, some- 
what less emphatic, resulted from a questionnaire sent to the members of 
the American Water Works Association; in this case 70 per cent. of the 
replies were in favor of the uniform outside diameter. Unfortunately, 
10 per cent. only of our active members, and 4 per cent. only of the American 
Water Works Association responded to the questionnaires. Under these 
conditions the results could not be given much weight. 

The Joint Committee of the two associations then sent out in May, 
1921, 138 letters to a selected list of consulting engineers and men directly 
in charge of water systems in cities with a population in excess of 100 000, 
asking the following questions: 


1. Do you believe that a provision for a uniform outside diameter for 
all classes of pipe of the same nominal diameter, up to some limiting size, 
should be included in the revised specifications? : 

2. Would you, if pipes cast with a uniform outside diameter were 
available, immediately recommend their use in your own work? 


The replies were as follows: — 


Question 1 — Yes 40 — No 45 — Indefinite 14. 
Question 2 — Yes 40 — No 38 — Indefinite 21. 


This result is distinctly at variance with those obtained in the two 
previous questionnaires and must be given consideration as all the men 
addressed were closely in touch with water works distributions systems 
either in an advisory or executive capacity. Your committee has, there- 
fore, placed the question of uniform outside diameter in the background 
for the present and have not recently discussed it with the manufacturers 
who are opposed to such a requirement. 

The centrifugal process, mentioned in our last report as an interesting 
development in the making of pipe has passed the purely experimental 
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stage and is now employed in one foundry in the United States in com- 
mercial production. The few tests available indicate a considerably 
greater strength, but about the same total deflection for the iron in this 
pipe in comparison with that produced by the usual sand cast method. If 
a strength should finally be proved sufficient to justify a lesser thickness, 
there would be argument both in the decreased thickness and in the method 
of manufacture for the use of a uniform outside diameter for this type of 
pipe. 

One notable advance has been made in an agreement with the manu- 
facturers that a definite relation between flexure and breaking load is 
logical and advisable; in attempting to determine such a relation for in- 
corporation into our revised specifications it was found that the necessary 
data did not exist, largely owing to the varying conditions under which 
test bars have been cast and broken in the past. 

The manufacturers then arranged that Dr. Richard Moldenke, a 
metallurgist of established reputation, should make a series of tests of a 
large number of bars cast in the same manner, at different foundries 
throughout the country, determining the breaking load, deflection and 
tensile strength of each bar, and at the same time, the chemical com- 
position in any attempt to find a relationship between chemical qualities 
and physical tests. 

Dr. Moldenke’s report, submitted September 21, 1921, is a very 
able, valuable and voluminous one. His investigation involved the mak- 
ing and testing of 800 bars cast in eight different foundries, four drawing 
on northern material and four using southern material. His finding in 
regard to the advisability of a chemical requirement is adverse on the 
grounds that either a physical or a chemical requirement alone should be 
specified, that the analysis of a test bar may be quite different from that 
of the pipe metal, that the inter-relation of the different constituents 
precludes the possibility of such a requirement being satisfactory, ete. 
He does, however, agree that the total sulphur content should not exceed 
.12, an amount .02 in excess of that named by your committee in its tenta- 
tive revision proposed in 1917. 

The tentative specification for test bars submitted to the manu- 
facturers called for a transverse breaking load of not less than 1900 lb. . 
with a deflection of 0.30 in. at this loading and an increasing deflection of 
.025 in. for each increment of 200 lb. above 1900. The iron used in Dr. 
Moldenke’s test did not meet the above specifications and his tentative 
conclusions were that they are too severe for present foundry practice. 

At a meeting with the Foundrymen’s Test Bar Committee in April, 
1922, your committee were not prepared to accept the apparent “ letting 
down of the bars ” which Dr. Moldenke’s report indicated, in view of the 
fact that the existing specifications are being successfully met in practice; 
thereupon the manufacturers again generously undertook to finance 
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further investigations by Dr. Moldenke, it being agreed that Mr. Conard 
of the Joint Committee should collaborate in the work. This second 
report has just been received and has not yet been considered at a meeting 
with the manufacturers. It is again voluminous and is a noteworthy 
addition to the available information concerning the difficult subject of 
relation between flexure and breaking load. In it, 650 test bars broken 
in a representative northern and a representative southern foundry are 
considered. It is hoped that this question may be definitely settled at an 
early meeting with the Manufacturers Test Bar Committee. 

No definite progress has been made towards specifying an improved 
coating, and without funds for scientific investigation, the road to achieve- 
ment is difficult. There is being used, at the present time, on a certain 
contract, a refined coal gas tar coating which gives promise of being a 
marked improvement over the coatings in common use. It is possible 
that in this result may be found a basis for revised specifications. 

Your committee was appointed in 1912; a similar committee of the 
American Water Works Association having been appointed in the previous 
year. In 1916, a joint committee, consisting of three representatives from 
each association, was formed and in 1917 a tentative draft of revised 
specifications was submitted to the manufacturers. It is therefore apparent 
that we have been making haste but slowly. The principal reasons for 
lack of results have been, at the outset, the opposition of the manufacturers 
reflected in unnecessary delay, and the fact that the world war precluded 
progress, the thoughts and energies of all concerned being centered else- 
where. For the past two years, the manufacturers have coéperated in a 
satisfactory manner, spending freely of their funds to aid our investiga- 
tion, yet our objective has not yet been attained. Your committee 
realizes that its progress reports cannot, like the historical brook, go on 
forever, but that the end must come at an early date in the form of revised 
specifications. 

One of the outcomes of the meetings with representatives of the 
Foundrymen’s Association was the suggestion that a joint research com- 
mittee be appointed to make a broad investigation of pipe foundry methods 
and materials and suggest improvement. Your committee endorses the 
formation of such a committee, whose results should aid the foundries in 
fulfilling the specifications to be adopted. We are convinced, however, 
that tentative specifications, embodying knowledge now available should 
soon be issued for the use of the Association, even though agreement may 
not be reached with the foundrymen on all the points now at issue. 

A communication has been received from the Assistant Secretary of 
the American Society of Mechanical Engineers making a tentative sug- 
gestion that the American Engineering Standards Committee be asked to 
call a conference looking to a larger committee to consider all kinds of cast 
iron pipe and fittings with a view to simplifying and reducing the number 
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of standards. Your committee is of the opinion that the Association 
should join in this work, if it is decided upon, but that our revised speci- 
fications should be in no wise delayed thereby, as they would serve as a 
basis relating to a phase of the more comprehensive work of the proposed 
new committee, which in any case could not report for several years to come. 


F. A. McInnes, Chairman, 
F. A. Barsour, 
W. R. Conarp, 
Gro. A. CARPENTER, 
Gero. A. Kine, 
Committee. 


4 
4 
: 
; 
3 


ANNUAL MEETING. 


PROCEEDINGS. 


ANNUAL MEETING. 


Boston Crry 
Boston, Mass., January 9, 1923. 


The President, Mr. Frank A. Barbour, in the chair. 

The following were duly elected members of the Association: 

Active: Thomas W. Proctor, civil engineer, Chestnut Hill, Mass.; 
Arthur L. Gammage, chemist, Winthrop, Mass.; Walter F. Garland, 
superintendent, Dracut Water Supply District, Dracut, Mass.; E. C. 
Hopkins, vice-president and treasurer, Crystal Water Co., Danielson, 
Conn. — 4. : 

Associate: Reinstatement to membership of Ware Coupling & Nipple 
Company, Ware, Mass. — 1. 

The following reports of the Association were received: 


REPORT OF THE SECRETARY. 


January 2, 1923. 

Mr. President and Gentlemen of the New England Water Works Association, — 

The Secretary submits herewith the following report of the changes in membership 
during the past year, and the general condition of the Association. 

The present membership is 825, constituted as follows: 9 Honorary, 738 Active, 

and 78 Associate Members, there being a net loss for the year of 3. The detailed changes 


are as follows: 
MEMBERSHIP. 


January 1, 1922. Total Members 
Withdrawals: 


a 


September 
November 
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January 1, 1922. Honorary Members............... 10 oe 

Initiations: 
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Reinstated: 
Member resigned in 1915 
Member resigned in 1920 
Member dropped in 1921 
Elected 1921, qualified 1922 


January 1, 1923. Total membership 
January 1, 1922. Total membership 


Members Elected in 1922. 


January. Allan F. McAlary and Arthur D. Weston. (2) 
February. Egbert D. Case, Karl R. Kennison and F. W. Scheidenhelm. (3) 
March. Harold W. Baker, Harrie M. Howe, George E. Newbury and Joseph 
J. Furner. (4) 
June. M.S. Bronsdon, Herbert E. Cushman, Charles J. Crump, Albert C. Dickerman, 
John D. Dwyer, Frank P. Hall, Franklin Henshaw, Stephen Kearney, 
Frank T. Lamey, James A. McKenna, William W. Peabody, Frank E. 
Waterman, George L. Watson, Charles M. Whitaker and Burton L. 
Winslow. (15) 
John Brown, Julius W. Bugbee, Steve C. Burghardt, Henry S. Charron, 
Edmund Dunne, A. A. Gathemann, John E. Gleason, W. S. Lea, Ernest 
E. Lothrop, Alexander McDonald, Joseph W. Money, Chester A. Moore, 
John W. Mulcahy, Gilbert H. Pratt, Humphrey Sullivan and Ellsworth 
B. Tolman. (16) 
Richard S. Holmgren and John L. Morton. (2) 
Reinstated: 
Resigned in 1915, M. J. Look 
Resigned in 1920, Henry Newhall 
Dropped in 1921, Mayo Tolman 
Elected in 1921, qualified in 1922, Alfred Betant 


Associates. 
January. Metalium Sales Co. (1) 
March. Mathieson Alkali Works, Inc. (1)  . 
September. George A. Caldwell Co., New England Refining Co., and Red Hed Mfg. 
Co. (3) 
November. Chase Metal Works and Fields Point Mfg. Co. (2) 
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Honorary Member. 
Died: Robert C. P. Coggeshall. (1) 


Members. 


Died: E. J. Chadbourne, T. C. Gleason, F. M. Griswold, H. L. Hapgood, A. E. Martin, 
C. E. Peirce, F. L. Pierce. (7) 

Resigned: George Cassell, J. Frank Ellis, 8. F. Ferguson, J. W. du B. Gould, W. B. 
Goentner, F. J. Gubelman. W. E. Johnson, Beardsley Lawrence, Estus H. Magoon, 
H. Dallas McCabe, B. D. McConnell, E. T. McDowell, Henry Richards, H. L. 
Schuldner, R. W. Sherman, D. C. Shull, H. T. Sparks and W. C. Tannatt, Jr., 
L. M. Wachter, W. E. Whittaker and Nisbet Wingfield. (21) 

Dropped: 8S. A. Agnew, James Aston, F. 8. Broadhurst, C. C. Carlisle, C. F. Catlett, 
D. A. Decrow, C. P. Hsueh, T. N. Kapoustine, M. B. Litch, D. F. McCarthy, 
G. A. Miller, Dr. W. J. O’Sullivan, J. H. Remick, J. W. Routh, G. A. Sanborn, 
G. H. Sargent, A. N. Talbot, Chen Tan, Mayo Tolman, E. A. Weimer and J. P. 
Young, J. G. Whitman. (22) 


Associates. 
Resigned: The Fairbanks Co., Greenfield Tap & Die Co., and Linus G. Read. (8) 
Dropped: Continental Pipe Mfg. Co., Flower Valve Mfg. Co. (2) 


Receipis for 1922. 


Annual dues: : 

$5 999.08 

Fractional dues: 

78.51 

There is due the Association: 


FRANK J. GIFFORD, Secretary. 
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REPORT OF TREASURER. 


‘CLASSIFICATION OF RECEIPTS AND EXPENDITURES. 


Dividends and interest $238.67 
Initiation fees 


$6 351.59 
500.00 


JOURNAL: 


Advertisements 
Subscriptions 
JOURNALS sold 


$3 497.84 


Miscellaneous: 
Sale of ‘“‘ Pipe Specifications ” 
Membership lists 


Certificates of membership 


Exchange 
$177.02 


$10 765.12 


— 
Receipts. 
Received from Estate of Hiram F. 
Expenditures. 
JOURNAL: 
= Advertising agent’s $304.20 
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Office: 
Secretary's salary 
Assistant Secretary's salary (to June 1) 
The Affiliated Technical Societies of Boston 
Assistant Secretary’s expense 
Rent to June 1 
Printing, stationery and postage 
Telephone 


$2 598.88 


Meetings and Committees: 


Stereopticon 
Dinners for guests 


Treasurer’s salary and postage 
Certificates of membership 
Miscellaneous 


| 
| 
$30.00 
Printing, stationery, and 453.78 
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Report oF AUDITING COMMITTEE, 


We have examined the accounts of the Secretary and the Treasurer of the New 
England Water Works Association and find the books correctly kept and the various 
expenditures of the past year proven by duly approved vouchers. The Treasurer has 
also accounted to us for the investments and cash on hand as submitted in the above 


reports. 
E. D. ELDREDGE, 


S. H. TAYLOR, 
Finance Committee. 


REPORT OF THE EDITOR. 


To the New England Water Works Association: I present the following report for 
the JourNaAL of the Association for the year 1922. 

As has been the custom the figures are for Volume XXXVI and not exactly the 
calendar year of 1922 and represent total charges and accounts paid or payable rather 
than actual cash received or disbursed. 

The accompanying tabulated statements show in detail the amount of material 


in the JoURNAL. 
Size of Volume. The Volume contains 801 pages, an increase of 241 pages over that 


of 1921. 

Reprints. Twenty-five reprints of each paper have been furnished to the author 
without charge, where desired. 

Circulation. The present circulation of the JouRNAL is 


Members, all grades 
Subscribers 


One more than a year ago. 


JouRNALS have been sent to all advertisers. 

Advertisments. There has been an average of 35 pages of paid advertisements with 
an income of $3,232.00. An increase of $310.92 over Vol. XXXV. 

Early in 1922 a special drive was made to increase the volume of advertising in 
the JournaL. A partial list of firms of high standing, dealing in water-works supplies 
was sent to each member with a letter requesting the member to make an effort to 
interest the firms in advertising in the JourNaL and in Associate Membership. 

In response fourteen firm names were added to the list of advertisers and the 
annual income from advertising increased as above reported. 

Further codperation of the members along this line should be of much advantage 
to the Association. 

Pipe Specifications. During the year the specifications for cast-iron pipe to the 
value of $6.00 have been sold. The net gain up to a year ago had been $337.35 so that 
total net from this source to date is $343.35 and 20 copies of specifications on hand — 
$5.00 worth if sold at retail. Two copies were furnished without charge to the com- 
mittee on Standard Specifications for Cast Iron Pipe. 

Post Office Account. The association has a credit of $2.35 at the Boston Post Office, 
being the balance of money deposited for payment of postage. 
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TABLE I. 


STATEMENT OF MaTerRIAL In VoLUME XXXVI JourRNAL oF THE NEW ENGLAND WATER 
Works AssociaTION, 1922. 


PAGES OF 


Cover and 
Total Cuts 


Contents. 
Insert Plates 


Total Text. 
Advertisements. 


TABLE 2. 


RECEIPTS AND EXPENDITURES ON ACCOUNT OF VOLUME XXXVI JouRNAL OF 


New EnGianp Water Works AssociaTION, 1922. 


Receipts Expenditures. 
$3 232.00 Advertising agent’s salary 
150.59 and commission 
Sale of reprints * 142.25 Printing and plates 
Subscriptions 395.00 Mailing postage 
Editor’s salary 
Editor’s incidentals 


$3 919.84 
Net cost of JouRNAL 2 434.26 


$6 354.10 $6 354.10 
Respectfully submitted, 


HENRY A. SYMONDS, Editor. 
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DISCUSSION. 121 


REPORT OF COMMITTEE ON REVISION OF STANDARD SPECIFICATIONS FOR 
Cast-Iron PIPE. 


Mr. Frank A. McInnes, chairman, presented the report of the 
Committee. 


ReEpoRT OF COMMITTEE ON MassacuusetTts Laws RELATING TO 
Frnancinc MunicipaL WATER Works. 


Mr. Leonard Metcalf presented the report for the Committee. 

THE Presivent. Mr. Metcalf, do you care for any action of the 
Association approving your course to date? 

Mr. Mercatr. Mr. President, the Committee felt that perhaps 
it was wiser to see whether this meeting wished to initiate any action. 

It seems to me that there should be such action; that the Association 
should present through some suitable man a bill covering, certainly, the 
change in the five-year limit. Whether you want to go farther than that 
or not without a thorough discussion of the subject, I will leave the meeting 
to determine. You know the viewpoint of the Committee. 

THE PReEsIDENT. If you want action I believe a motion suggesting 
that the Association approve the course of the Committee to date and 
continue the Committee, and give them power to enter a bill along the 
lines you suggest, would serve the purpose. 

Mr. Mercatr. If that power was given it would be acted upon by 
the Committee. 

Upon motion, duly seconded, it was voted that Association approves 
the course of the Committee on Massachusetts Laws Relating to Financing 
of Municipal Water Works, continues the Committee, and gives it power 
to enter a bill along the lines suggested. 


ADOPTION OF NEW CONSTITUTION. 


THE PresipENT. The principal business that we have before us this 
afternoon is the discussion of the general amendment of the Constitution. 
In the notice of the meeting it is stated: ‘“‘ Proposed General Amendment 
of the Constitution to the Revised Form shown on enclosed pamphlet.” 
This printed form has been sent to all members. This announcement 
was in accordance with the present Constitution, which requires that an 
amendment shall be sent out in printed form to the membership. 

Discussion and amendments followed. 

On motion of Mr. Samuel E. Killam, duly seconded, it was voted 
that the Revised Constitution as a whole, as amended, be adopted. 


it, 
y 
q 
: 
: 


122 REPORT OF TELLERS. 


THE PresipENt. I will now call upon the Tellers to report the result 


of their count of ballots. 
The Tellers appointed to count the ballots reported as follows: 


Report OF TELLERS JANUARY 9, 1923. 


Whole number of ballots 
Number not signed 
Number counted 


Gerorce A. CARPENTER 

Reeves J. NEwson 

Davin A. HEFFERNAN 

THEODORE L. BrisToL 


I. WINSLOW 
Henry A. SyMonps 
Frep O. STEVENS 


FranK A. MARSTON 
STEPHEN H. Taytor 
GEorRGE A. SAMPSON 


PresIDENT BarBour. You have heard the result of the election, and 
I want to take this occasion of thanking you for the support you have 
given the Executive Committee and myself during the past year. For- 
tunately for me, and for you, the present Constitution does not require of 
the President a retiring address. 

It gives me great pleasure to introduce to you the in-coming President, 
Mr. Sanders. 


President, 

269 
Vice- Presidents. 
266 
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Secretary. 

Editor. 

Advertising Agent. 

Additional Members Executive Committee. aes 

Finance Committee. 


PAPERS. 123 


Mr. Percy R. SaAnpErs. Gentlemen of the New England Water 
Works Association: I wish to thank you very much for this honor that 
you have conferred upon me, and to express my appreciation of the good 
will which you have shown. 

We are rather proud, up in Concord, of our connection with this Asso- 
ciation. While not a charter member of it, our membership goes back to 
1886, and has continued without a break down to the present time. 

I would also like to express my appreciation of the New ENGLAND 
Water Works JourNnaL. The papers as printed in this JourRNAL form 
a record of achievement in water works construction and maintenance 
and sanitation that cannot be excelled, and I doubt if it can be equalled. 

I would earnestly ask your codperation during this coming year that 
we may keep the type of papers that are presented to the Association of 
the same high grade that we have always had. 

I thank you, gentlemen. (Applause.) 


PAPERS. 


A paper on ‘‘ Cement for Water Pipe Joints,” was read by William 


Wheeler, Consulting Engineer, Boston. 
A paper on “ Some Costs of Lead Substitutes in Pipe Joints,” was 


read by Vernon F. West, Treasurer, Rensselaer (N. Y.), Water Co., 


Portland, Maine. 
A paper on “Some Data on Pipe Jointing Compounds” was read 


George Finneran, Superintendent Water Service, Boston, Mass. 


THE PReEsIDENT. I find that there are some twenty-two committees 
outstanding in this Association, very few of which are acting. The Ex- 
ecutive Committee today recommends the discharge of thirteen of these 
twenty-two committees. On account of the lateness of the hour I think 
we had better let that matter go over until the first meeting of the in- 
coming administration. 

But I do think, in view of the adoption of the Constitution, the Com- 
mittee on Revision of the Constitution had better be given a clean dis- 
charge at the present time. 

On motion of Mr. Frank A. Marston, duly seconded, it was voted to 
extend the thanks of the Association to the Committee on Revision of 
Constitution, and that the Committee be discharged. 

(Adjourned.) 
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124 OBITUARY. 


FRANK ELWOOD HAMMOND. 


Frank Hammonp, as he was familiarly and affably called by his 
friends, the son of Hartson and Sarah (Clark) Hammond, was born on 
Deer Hill, in China, Maine, on July 11th, 1856. He died on the 17th 
of March, 1922. 

Until nearly fourteen years of age his life was incident to that of the 
hardy son of the soil which taught him the important lessons of inde- 
pendence, perseverance, economy and thrift, all of which stood him in 
good stead throughout his life. 

His first acquaintance with letters was made in the little country 
school house where so many of the sturdy boys and girls of Maine have 
first engaged in the measuring-up process between the experiences of the 
farm life and the magical glamour of the great outside world which is so 
appealing to youth, which seems so real, so easy of attainment and which, 
alas! is so frequently far from even worth the while! Just before reaching 
his fifteenth year he moved, with his father, to Fairfield. He attended 
the Fairfield High School and entered Coburn Classical Institute where 
he remained for several terms. At twenty he was employed by the Duren 
Brothers, Manufacturers of Lumber, at Fairfield, as an accountant and 
served with them, in various capacities, for fourteen years. At thirty- 
four he went into the grocery business with his father, purchasing his 
interest after five years, taking over the entire business which he success- 
fully conducted for twenty-six years, retiring in 1917. 

Retirement did not, however, in any sense, mean idle leisure for him, 
for his time, since that event, has been fully occupied in constructive 
work, municipal banking and other activities which made for the better- 
ment of the community. 

He served as one of the Selectmen of the town of Fairfield for several 
years. For many years he was a trustee of the Waterville Savings Bank, 
its Vice-President and a member of the Executive Committee. He was 
a trustee of the Kennebec Water District, having been appointed in 1920. 
During the short time of this latter service he brought to the management 
of the Districts’ affairs good business judgment, honesty of purpose, a 
broad view of its duties and requirements as well as a keen sense of its 
opportunities and responsibilities as a public-service activity. 

On February 10th, 1881, he married Miss Jennie McIntire of Fairfield, 
who alone survives him. He was a Mason, being a member of various 
branches of that great institution. 
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OBITUARY. 125 


In failing health for several months because of diabetes, yet his going 
came as a great surprise and a distinct shock to the entire community. A 
good business man, a kindly friend, a loyal husband, a genial gentleman, 
he will be greatly missed by all with whom he came in contact. 


FREDERICK C. THAYER, 
W. 
Committee. 
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Buffalo Meter Co. 
4 Iron Foundry 
Byers, A. M., Co. 


Caldwell, Geo. A., Co. 
Central Foundry 
Chadwick-Boston Le 
Cha; 


Dixon, Jos., Crucible Co. 
Donaldson Iron Co. 


Eddy Valve Co. 
Edson Manufacturing Co. 
Electro Bleaching Gas Co. 


Fox, John & 
Fuller & 


Gamon Meter Co. 
Gilchrist Co., Geo. E 


azen 
Hersey M’f’g Co. 
Hill, Nicholas 8. Jr. 
Houdlette, Fred "A. & Son 


Le 

dro-Tite 

Lock Joint Pipe Co. 
Ludlow Valve Co 


Main, Charles T. 
Mazzur, F. A., & Co. 
Metcalf & Eddy 
Michigan Pipe Co 
Mueller, H., M's Co. 


National Meter Co. 
National Water Main Cleaning Co. 
Neptune Meter Co. 


Pitometer Company 
Pittsburgh Meter Co. 
Power Equipment Co. 


Rensselaer Valve Co. 
Ross Valve M’f’g Co. 


Simplex Valve S Meter Co. 
Smith, The A. P., M’f’g Co. 
Starkweather & rst 
Symonds, Henry A. 


Thomson Meter Co. 
Thorpe, Lewis D 


Union Water Meter Co. 
U. 8. Cast Iron Pipe and Foundry Co. 


Wallace & Tiernan 
Ware Coupling and = ple Co 
Warren Foundry and 
Weston & Sam i 
Wood, R. D., 
Worthington and Machinery Corp. 
(Classified index on page xxxviii) 
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ADVERTISEMENIS. 


ENGINEER’S SECTION 


FULLER & McCLINTOCK 
Engineers 


NEW YORK, 170 Broadway 


PHILADELPHIA, PA., 1001 Chestnut St. 
TOLEDO, OHIO, Summit-Cherry Bldg. 
KANSAS CITY, MO., Walsix Bldg. 
MEMPHIS, TENN.. 879 North Parkway. 


H. K. BARROWS 
M. Am. Soc. C, E. 
Consulting Hydraulic Engineer 


Water Power, Water Supply, Sewerage, 
Drainage. Investigation Reports, Valua- 
tions, Designs, Supervision of Construction 


BOSTON, MASS. 6 BEACON ST. 


CONARD & BUZBY 
Assoc. Mem. Amer. Soc. C. E. Assoc. Amer. Soc. M. E. 


322 High St., Burlington, N. J. 
Inspections and Tests of Materials 


Reports Specifications 
Designs Inspections 
Tests 


WESTON & SAMPSON 
Consulting Engineers 
Robert Spurr Weston George A. Sampson 
Water Supply and Sewerage 
Chemical and Bacteriological 
Laboratory 
14 BEACON ST. - BOSTON, MASS. 


NICHOLAS S. HILL, Jr. 


Consulting Engineer 


Water Supply — Sewage Disposal 
Hydraulic Developments 


Reports, I-vestigations, Valuations, Rates» 
Design,Construction,Operation,Management 


Chemical and Biological Laboratories 


112 CAST 19th ST. NEW YORK CITY 


HAZEN & WHIPPLE 


Civil Engineers 
ALLEN HAZEN G.C. WHIPPLE C.M. EVERETT 
MALCOLM N. BABBITT 
WATER WORKS 
Construction Operation 
Valuatiors Rates 


’5 West 43d Street = New York City 


Design 


METCALF & EDDY 


14 Beacon Street, Boston, Mass. 


WATER SUPPLY AND SEWERAGE 
Design Construction 
Supervision Management 
Reports Valuations 


F. A. BARBOUR 
M. Am. Soc., C.E. CC. E. M. Can. Soc. C. E. 
Consulting Engineer 


Water Supply, Water Purification 
Sewerage and Sewage Disposal. 


Tremont Building, Boston, Mass. 


CHARLES T. MAIN 
ENGINEER 


200 DEVONSHIRE STREET 
BOSTON, MASS. 


Plans and Specifications for Textile and other In- 
dustrial Plants, Water Power and Steam Power 
Developments. Examinations and Reports on 
Plants with reference to their Value, Reorgan‘-ation 
or Development. 


GEORGE A. JOHNSON CO., Inc. 
Consulting Civil, Electrical, Mechanical Engineers 
G. A. Johnson N. B. Wolfe 
H. C. Stevens C. R. Wyckoff 
Water Supply, Sewerage, Refuse Disposal, Power 
Development and Distribution, Industrial Plants 
and Public Utilities 


Reports, Designs, Supervision of 


mstr 
150 Nassau Street - New York City 
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ADVERTISEMENTS. 


ENGINEER’S SECTION 


HENRY A. SYMONDS 


Consulting Engineer 


68 Devonshire St., Boston, Mass. 
WATER SUPPLY 
Surveys — Estimates — Designs 
Supervision 


MANAGEMENT AND ORGANIZATION 
EFFICIENCY REPORTS 


LEWIS D. THORPE 
Civil and Sanitary Engineer 
Water Works, Sewerage and Sewage 
Disposal 
Supervision of Construction and Operation 
200 Devonshire Street 
BOSTON, MASS. 


AMBURSEN DAMS 
Hydroel-ctric Developments 
Water Supply and Irrigation Dams 
DAMS ON DIFFICULT FOUNDATIONS 


AMBURSEN CONSTRUCTION CO. 
Room 2520, Grard Central Terminal Bld¢g., 


Kansas City, Mo. Atlanta, Ga. 


FRANK J. GIFFORD, Sec’y, 


715 Tremont Temple, Boston, Mass. 


$.75 


Dear Sir : Enclosed please find 1.50 
2.25 


in payment of charge for Certificate 


of Membership in the N. E. W. W. Association ($1.50), and Mem- 
bership Button ($ .75), which please mail me and oblige 


Yours truly, 
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HERSEY DISC METER, MODEL HF, which is the highest type of Frost protected 
Meter and HERSEY DISC METER, MODEL HD, which is the highest type of divided 
or split-case Meter, are the product of thirty-five years’ experience and refinement in the 
manufacture of Water Meters. These Models excel all Meters of all makes in all those 
essentials which go toward making exceptionally desirable Meters. 


HERSEY MANUFACTURING COMPANY 
Main Office and Works: E and 2d Sts., SOUTH BOSTON, MASS. 
BRANCHES 


New York, N. Y.. . 290 Broadway CoLumBus, OnI0o. . . . 211 Schultz Building 
PHILADELPHIA, Pa., 132 Commercial Trust Bldg. CuicaGco, Itt. . . . . 10 So. La Salle Street 
San Francisco, Cattr.. . . 742 Market Street ATLANTA, Ga. . . 610 C. & S. Bank Building 


Los ANGELES, CaLiF., 218 E. Third Street. 


= 


FROZEN!— but 
not damaged 


The expense and annoyance from 
frozen water meters can be elimin- 
ated for all time through the installa- 
tion of the LAMBERT Frost-proof. 


It has been proved that the 


Here is an actual photograph of 
a LAMBERT Frost-proof Meter which 
has been frozen to an extent that 
would put the ordinary meter com- 
pletely out of commission. 


This is made possible by a pat- 
ented, non-corrosive yielding It 
device- which allows the upper and 
lower casing, disc chamber and gear 
train to part »without damaging the 
meter in any way. Five minutes’ 
labor the only repair cost. 


LAMBERT is the easiest water 
meter to take apart and put to- 
gether again as well as the simplest, 
most reliable and accurate. 


If you are interested in other types 
of meters, we make one for every 
requirement. 


THOMSON METER COMPANY 


100-110 BRIDGE STREET 


LAMBERT 


BROOKLYN, N. Y. 


FROST-PROOF 
METERS 
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ADVERTISEMENTS. 


A Trident for Every Service ! 


WHY are there more than two 
million TRIDENTS in service ? © 


There is only one reason,— TRIDENTS are more continuously accu- 
rate, more durable, more economically maintained. They are the best 
meters. Don’t stint quality — you need the best for your services! 


Have you seen our latest development,—the Trident (enclosed) Gear 
Train > 


NEPTUNE METER COMPANY 
50 EAST 42d ST., NEW YORK CITY 
Atlanta Boston ; Chicago 


St. Louis Denver Portland 
San Francisco Los Angeles Seattle 
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ADVERTISEMENTS. 


WATER METERS 


ARCTIC—a frost-bottom meter for KEYSTONE—an all bronze meter for 
Domestic Services. Domestic Services. 


EUREKA — a current meter for large KEYSTONE-COMPOUND —for ser- 
and rapidly flowing volumes of water. vices requiring accurate measurement of 
small as well as large volumes of water. 


PITTSBURGH METER COMPANY 
East Pittsburgh, Pa. 


SALES OFFICES: 
New York - - - - 50ChurchSt. Corumpia,S.C. - - 1433 Main St. 
Cuicaco - - - 5S. WabashAve. SEaTTLE - - - - 802 Madison St. 
Kansas City - - - Mutual Bldg. Los ANGELEs - - Union Bank Bldg. 
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ADVERTISEMENTS. 


What Freezing 
Did Not Do 


These two pictures show the intermediate 
gears of a Worthington Model “‘G” Meter. In 
one the train is encased in a solid block of ice, 
just as the parts were taken out of a com- 
pletely frozen meter. After the ice melted the 
other photograph was made to show that no 
damage was done. Gears, train plate and 
casing, all came through the freezing totally 
unharmed. The only parts which suffered were 
four little bronze frost clamps, replaceable for a 
few cents. This shows some of the things that 
do not and cannot happen when a Worthington 
meter freezes. Those little frost clamps are 
certainly cheap insurance against the ravages 
of zero weather. 


WORTHINGTON 


Showing the gears, pinions and 
train plate after thawing. Nota 
single part has been warped or dis- The intermediate train 
torted in the least. The straight just after it was taken out 
edge across the face of the train of a standard Worthington 
plate shows clearly that the original meter. Note how completely 
shape has not changed. the gearing is encased in ice. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Executive Offices: 115 Broadway, New York City 
Branch Offices in 24 Large Cities 


vill 
| | = 
= 
= 
= 
= = 
= 
= 
= 
= 
= = 
= 
= 
2 
= 2 
| : 
= 
= 
= = 
= = 
= 
= 
= = 
= 
= 
= 
= = 
= 
= = 
= 
= 
= = 
-= = 
= = 
= 
: 
= 
= = 
= = 
= 
= 
= = 
= = 
5 
= = 
= 
= = 
= = } 
= 2 
= 
| 
; 


ADVERTISEMENTS. ix 


GLOBE 


WATER PIPE FITTINGS 


Water Pipe Fittings should have strength to 
withstand the hard knocks before being installed 
as well as the excess pressures and corrosion occurring 
after installation; they should be light in weight. 
Globe Water Pipe Fittings have a design which 
results in an extremely strong casting of light weight, 
which means much in first cost and ease of installation. 
It is our aim to have a full stock of standard Globe 
Fittings on hand at all times, ready for immediate 
shipment. Catalog M gives full details of dimensions, 
prices, etc. If you have not a copy in your file, please 
allow us to send you one. 


Our foundry and machine shop is equipped to 
give prompt service on special castings of every de- 
scription, to replace broken castings or to meet un- 
usual requirements. 


The Venturi Meter is well known as the standard 
method of measuring the flow of water through main 
pipe lines. Bulletin No. 210 gives full information, 
and will be sent on request. 


YOUR INQUIRIES ARE SOLICITED 


Builders Iron Foundry 


PROVIDENCE, R. I. 
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ADVERTISEMENTS. 


AMERICAN AND NIAGARA 


WATER METERS 


5/8 INCH 
NEW 
AMERICAN 


WATER 
METER 


5/8 INCH 
NEW. 
NIAGARA 


WATER 
METER 


Niagara and American Meters are of the disc type. 
The Niagara Meter has a galvanized cast-iron outside 
casing; the American Meter has a bronze main casing 
with either a bronze base or a galvanized cast-iron base. 
The works in the three different casings are the same 
and interchangeable. Upon opening the meter at the 
bolted flange, each intermediate gear may be imme- 
diately removed from its bearing, the measuring cham- 
ber lifted from its seat, the strainer slipped out, or the 
register tried by turning the stuffing box gear. All sub- 
merged working bearings are protected against sand 
and sediment. The hard rubber measuring disc is 
reinforced with a metal plate. Purchaser has option 

. of round reading or straight reading register indicating 
cubic feet, U. 8. gals., imp. gals. or litres. 


Round Straight 
Reading Reading 
Register BOI, Register 


BUFFALO METER CO. 


ESTABLISHED 1892 


2896 Main Street BUFFALO, N. Y. 
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ADVERTISEMENTS. 


UNION WATER METERS 
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King Model “‘B” Disc Meter 


WATER METERS 


cannot be any better than their gear trains, and the life 
of the gear train is determined by its ability to with- 
stand corrosive conditions. 

Hard rubber bushed spindles, intermediate spur gears 
of hard rubber and phosphor bronze have been a feature 
of Union Water Meters for forty years. In recent 
years this has been further perfected by the adoption 
of Monel Metal for spindles and screws. 


The buoyancy of rubber spur gears renders the meter 
more sensitive and minimizes wear. 


Makers of Approved Water ° 
Works Specialties since 1868 


Union Water Meter Co. 


WORCESTER, MASS. 
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ADVERTISEMENTS. 


Is Your Pressure Low ? 
Are You Short on Pumping Capacity ? 


Do You Know Where Your Water 
Goes ? 


UR Engineering Department will 
6) tell you how to determine your 
water distribution, how to find out 
whether or not new mains are required, 
etc. Wecan supply you with the means 
for 


1. Checking up pump performance and deter- 
mining slippage due to leaky plungers, 
defective valves, short stroking or other 
causes, 


2. Measuring delivery of centrifugal pumps 
and figuring whether or not the stationis up 
to efficiency, 


3. Distributing proportionately the cost of 
water supplied to several districts, 

4. Checking up the performance of filter beds, 

5. Detecting waste or pipe leakage, 


6. Recording daily amounts of sewage handled 
and planning future extensions, etc., etc. 


THE SIMPLEX METER 


VENTURI, PITOT TUBE OR ORIFICE TYPES 


8 bie importance of exact measurements oe means of a Simplex Meter can- 
not be over emphasized. Mr. Jeffries, Chairman of the West Chester, Pa. 
Water Works Committee, was able, by checking the performance of his pump- 
ing engine with a Simplex Meter, to discover that due to the imperfection and 
wear in the valves the slippage amounted to 300,000 gallons of water per day. 
This represented a daily loss of $30.00, or in other words a daily saving of 
$30.00, or $900.00 per month, when the valves were put inorder. The Simplex 
Meter thus paid for itself in a month’s time. 


Frequent repeat orders from satisfied customers who formerly used other me- 
ters are the best evidence of merit of the Simplex Meter. 


We have had many years’ experience in solving water flow problems involving 
all sorts of conditions, and we are at all times prepared to submit general lay- 
outs involving cost and capacity, and to make explicit and complete recom- 
mendations. Write for Bulletin N26. 


SIMPLEX VALVE AND METER COMPANY 


Manufacturers of Meters for Water, Sewage, and Other 
Liquids, Rate Controllers, Automatic Air: valves, Regu- 
lating Valves, and Hydraulic Apparatus of Special Design. 


5729 RACE STREET PHILADELPHIA, PA. 
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ADVERTISEMENTS. 


"WATCH DOG WATER METERS 


DISC, CURRENT AND COMPOUND TYPES 


Inquiries Solicited 


GAMON METER COMPANY- 
NEWARK NEW JERSEY 
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xiv ADVERTISEMENTS. 


NASH TYPE 
WATER METERS 


MADE IN TWO STYLES — FROST MODEL, WHICH 
PROVIDES FROST PROTECTION FOR COLD CLI- 
MATES, AND THE DIXIE MODEL FOR USE WHERE 
THERE IS LITTLE DANGER FROM FROST. 


E have been making 

Disc meters since 
1888 and can confidently 
recommend the Nash as a 
thoroughly practical, sat- 
isfactory meter, with every 
modern improvement that 
experience has proved to be 
.valuable. 


_ THE BEST DISC METER 


The Nash Type K is an all bronze meter; the case 
has a snap joint, without screws; the disc is extra large 
and slow-moving; it has an enclosed intermediate and 
straight reading register; and is easy to take apart 
without removing from service pipe. 

We make all types of water meters; we consequently 
know pretty well what sort of service each should give. 
We do not hesitate to say that the Nash Type K is the 
best DISC meter on the market today. 


Send for new Bulletin No. 200 


NATIONAL METER COMPANY 


299 BROADWAY, NEW YORK 


CHICAGO, ILL.: 1455 West Congress Street BOSTON, MASS.: 287 Atlantic Ave. 
CINCINNATI, O.: 415 Sycamore St. LOS ANGELES, CAL.: 251 Central Ave. 
SAN FRANCISCO, CAL.: 141 New Montgomery St. ATLANTA, GA.: 251 Ivy St. 
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ATTENTION 


WATER WORKS 
OF NEW ENGLAND 


A few reasons why we solicit your inquiries on Water-Works 

Pumping Equipment: 

First. — We make a specialty of furnishing Complete Water- Works 
Pumping Units of all types. 

Second. — Total responsibility of installation is assumed by us. 

Third. — We relieve the purchaser of every detail and turn the 
complete unit over to him under actual operation and with 
guarantee. 

Fourth. — Every unit installed to date has exceeded its guarantee 
and has been completely accepted. 


Turbine-driven Pump at the Arlington Station of the Metropolitan 
Water Works, Boston, Mass. 


F. A. i: & Co. 


141 MILK STREET, BOSTON 
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Test of Centrifugal Pumping Set 


at City of Woburn Water Works 


CONTRACT CONDITIONS AND GUARANTEE 


PLANT — Morris Machine Works Single Stage Centrifugal Pump Direct 
Connected Through Reduction Gear to a Multistage Condensing 
Kerr Steam Turbine. 


CAPACITY — 5,000,000 gallons per 24 hours. 
HEAD — 239 feet dynamic. 


’ DUTY — 94,000,000 foot pounds per 1,000 peunds of dry steam at 115 


pounds gage pressure. 


TEST RESULTS 
WATER PUMPED — 3,334 gallons per minute. 
DYNAMIC PUMPING HEAD — 240 feet, including 18 foot suction lift. 
STEAM USED — 4,040 pounds per hour. 
PRESSURE AND QUALITY — 111.5 pounds gage, moisture 1.4 per cent. 
BACK PRESSURE — 1 inch Hg. Absolute. 


DEVELOPED DUTY — 99,078,751 foot pounds per 1,000 pounds of dry 
saturated steam at 115 pounds pressure supplied at the throttle. 
Excess duty, over 5 per cent. On this basis — with steam costing 
50 cents per 1,000 pounds — the cost of pumping the water is about 
$10 per million gallons. 


The first cost of this turbine driven centrifugal water works 
pump. with surface condenser and steam driven air pump, was 
approximately one third the cost of a crank and flywheel 
reciprocating unit, of the same capacity. 


Note the low steam pressure and absence of superheat, 
a condition typical of many existing water works plants. 
A duty of nearly 100,000,000 foot pounds is regularly ob- 
tained. 


Equipment installed according to plans and _ specifica- 
tions of 


H. M. HAVEN & W. W. CROSBY, Inc., Engineers 
40 Court STREET Boston, Mass. 
CONTRACTORS 


STARKWEATHER & BROADHURST, Inc. 
79 Milk Street, Boston, Mass. 
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PLANT EFFICIENCY —77% ON 1-YEAR RUN 
WIRE TO WATER 


HAYES PUMP AND MACHINERY CO. 


94 PEARL ST., BOSTON, MASS. 


Pumping Plant Contractors 


CENTRIFUGAL, POWER, STEAM PUMPS 


STEAM TURBINES . ELECTRIC MOTORS 
WATER WHEELS OIL ENGINES 


Power Equipment Company 


131 State Street 
Boston 


DE LAVAL Water Works Pumping 
Equipment 


Steam - Electric - Gasoline 


Complete Installations - or Pumping 
Units only 
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or 
CHLORINATED WATER SUPPLIES 
or 
TYPHOID DEATH RATE 


| 


With the steady increase in the Chlorination of Water 
Supplies, there has been a steady decrease in Typhoid Fever 


This is what Chlorination 


has done! 


The chlorination of Drinking Water has been the 
principal cause for this reduction in Typhoid Fever. 
Chlorination gives absolute protection against 
water-borne disease. 


It costs one cent per capita per year. 
The initial cost may be as low as $500.00. 
Can any community afford to be without the“ Public 


Health Insurance” given bya W& T Chlorinator? 


WALLACE & TIERNAN 
COMPANY, INCORPORATED 
Manufacturers of Chlorine Control Apparatus 


NEWARK NEW JERSEY 


= 
= 
= 
= 
— 
= 
= 
= 
= 
— 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
- 
= 
= 
= 
= 
= 
= 
= 
= 
= 


| 
| 
/| 
| 
| | ee 
5s 1 | 3 
H | | 
H 
H 
{ 
| 
wee 
| 
| a 
| | 
se 
| 


CONFIDENCE 


The keynote of successful effort is confidence. It is vital to the 
economic and financial structure of the country. The whole fabric of 
our industrial and political life rests upon it. 

So it is with our business, old customers stick and new ones come 
to us, because by actual experience or our reputation for faithful service 
they have implicit confidence in our-ability and our desire to take 
care of their Liquid Chlorine requirements— whether it is for a cylinder 
or a tank car. 

Get int: the E.B.G. fold and put an end to 
y ur Liquid Chlosine wornes for all time ! 


Electro Bleaching Gas Co. 


PIONEFR MANUFACTURERS of | LIQUID CHLORINE 
Plant: NIAGARA FALLS, NY. 
Main office 18East 41 Street NewYork. Chicago office 11 So. La Salle St. 


Health and Protection First 


Water delivered through dirty pipes 
may be a MENACE. 


Incrusted water pipes mean inefficiency 
and loss of Fire Protection. 


We Guarantee the Results of Our 
Method of Cleaning. 


WRITE US. 


National Water Main Cleaning Co. 
50 Church Street New York City 
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Relative Cost 
of laying service 
pipes under 


| A Simple Question 
of Arithmetic 


The cost of a length of service pipe is trifling 
-compared with the cost of laying it. In case of 
failure of the pipe, the loss of water, labor of digging 
up and renewing a pipe, still further multiplies the 
installation cost. 

The lasting quality of the pipe, depending on 
its rust-resistance, is therefore the first thing to be 
considered by the majority of experienced water 
works engineers and superintendents. Hence the 
extensive use of Byers pipe for underground water 
service. 

The chemical and physical properties of genuine 
wrought-iron and their bearing on the question of 
rust-resistance, are interestingly dealt with in 
Byers Bulletin No. 6-A. Write to A. M. Byers 
Company, Pittsburgh, Pa., for a free copy. 


BYERS PIPE 


GENUINE WROUGHT IRON 
Look for the Name and Year rolled in every length 
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H. W. CLARK CO. 
1740 Broadway _ Mattoon, Ill., U.S.A. 
Branch Offices: 
Memphis’ San Francisco 
Buffalo Chicago 


Manufacturers of the well- 

known CLARK METER BOX, 

maintaining uniformity forboth 

large and small meters. Stand- 

ardization in meterinstallations 

saves you money. Everything 
for the Water Works. 


Write for new catalogue No. 20. 


New York 
Salt Lake City 


We Carry in BOSTON STOCK for Immediate 
Shipment 
CAST IRON BELL AND SPIGOT 
WATER PIPE AND FITTINGS 
FLANGED PIPE in full and short lengths 
WROUGHT PIPE 
FRED A. HOUDLETTE & SON 
(Incorporated) . 
93 Broad Street, Boston, Mass. 


Quotations furnished promptly for shipment 
from Foundry 


GEO. E. GILCHRIST CO. 
Manufacturers and Jobbers of 
Steam, Gas and Plumbing Materials 
WROUGHT IRON PIPE 
Railway, Water Works and Sanitary Supplies 


106 High, corner Congress St., Boston 


BRAMAN, DOW & CO. 


NATIONAL STEEL PIPE 
READING IRON PIPE 


CAST AND MALLEABLE FITTINGS 
HIGH GRADE BRASS FITTINGS 


VALVES AND COCKS 
SERVICE AND VALVE BOXES 
PIPING TOOLS 


239-245 CAUSEWAY ST., BOSTON, MASS. 


fico. A. Caldwell Co. 


“CALDWELL” WATER WORKS BRASS 


GOODS AND CURB BOXES 
NONE BETTER AND FEW AS GOOD 
‘* Buffalo’? Curb and Valve Boxes 
REDUCING, REGULATING & RELIEF VALVES 
Mattapan Sq., Boston 26, Mass. 


1. Standpipes 
Water Tanks 
Gas Holders 
and all other metal surfaces 
need the protection of 


DIXON’S 
Silica-Graphite 
PAINT 
BOOKLET NO. 87-8 
JOSEPH DIXON CRUCIBLE 
CO. Jersey City, N. J. 
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TER REST pack PRESSURE 
valve 


The People Demand Increased Efficiency 

You can make sure your Department gets full revenue 
for every gallon of water used—by seeing that all meters 
are regularly tested for accuracy—with the 


Mueller Water Meter Tester 


The Mueller will prove exactly what each meter does 
—will enable you to adjust each meter to absolute accu- 
racy—will save more than its cost year after year. Used 
and endorsed by leading municipalities. The name 
Mueller guarantees both Quality and Service. 


Detailed description and prices on request. 


A. MUELLER MANUFACTURING CO., Decatur. Iilinois 
Phone Bell 153—Auto 2131 


Water, Plumbing and Gas Brass Goods 


New York City, 145 W.30thSt. -— Phone, Madison Square 5397 
San Francisco, 589 Mission St. -— Phone Sutter 3577 
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R. D. WOOD @ Co. 


400 CHESTNUT STREET, PHILADELPHIA, PA. 


Engineers, Iron Founders and Machinists 


“pumpinc enaes Cast Iron Pipe 


| 


Connections economically and eas- 
ily made with one fitting. Saves 
sleeve, cuts, lead and unnecessary 
work and material, 


Reduced Specials” 


Mathews 
Fire Hydrants 


A half century of use has established thzir reputation as 
being the most economical, durable and simple hydrant. 


Number in use exceeds total of all other 
makes combined. 


Gate Valves 


R. D. WOOD & CO. STANDARD 
DOUBLE DISK 
ANTI-FRICTION 


CUTTING-IN TEES q 
Olid Way Our Way 
| ( — 
Cost of fittings reduced from 25% if 
Convenient to handle. Sold by 
|| 
i 
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Ware Coupling & Nipple Co. 


WARE, MASS. 


Grip Pipe Fittings and Brass Nipples 


for all purposes, steam or water. 


Of Your botler. 


We can interest you if you use a condenser, 


& ENGINES Water Engines for Pumping Organs 


THE Ross VALVE MF6. Co. 


TROY, N. Y. 


Valve 


NEPONSET, MASS. 


Sluice Gates, Gate Valves and Fire Hydrants 
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LUDLOW VALVE MFG, CO, 


MANUFACTURERS OF 


> VALVES and FIRE HYDRANTS 


This hydrant is anti- freezing, because 
when the drainage ts good no water is left 
in it to freeze. 


The drip is directly in the bottom of the 
hydrant and drains perfectly. Itis protected £2 
by its valve, which never leaves its socket 
and cannot be clogged. 


DOUBLE AND 
SINGLE GATE 


VALVES, 
ALSO CHECK 


VALVES, 
FOOT FLusi 


VALVES. HYDRANTS. 
SEND FOR CIRCULARS 
OFFICE AND WORKS: FOOT OF ADAMS STREET. TROY, N. Y. 


BRANCH OFFICES: 
NEW YORK PHILADELPHIA BOSTON PITTSBURGH CHICAGO KANSAS CITY 
62 GOLD sT. HARRISON BLOG. 112 WATER ST. ISTNAT. BANK BLDG. THE ROOKERY R. A.LONG BLOG. 


FIRE 
HYDRANTS. 


YARD, WASH, 


Efficient Superintendents 
who want the 
“Best in Valves” 
buy 
RENSSELAER 


VALVES 


Catalogue ‘‘F’’ for the asKing 


Send your Inquiries to 


CHARLES L. BROWN 


Lock Box 2 Northboro, Mass. 


NEW ENGLAND REPRESENTATIVE OF THE 


Troy, N. Y. 


Rensselaer Valve Co. 
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THE CHAPMAN 
VALVE MANUEACTURING 
COMPANY 


Manufacturers of 


Gate Valves Drip Valves 
Gate Fire Hydrants 
Corporation Cocks Curb Cocks 
Anderson Couplings 
Lead Pipe Connections 


WRITE FOR OUR WATER-WORKS CATALOG 


Main Office and Works 
Indian Orchard, Mass. 


BRANCH HOUSES 


BOSTON, MASS. NEW YORK CITY PHILADELPHIA CHICAGO 
141 High St. 180 Lafayette St. 1011 Filbert St. 116 N. Jefferson St. 
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Mark 


Section of Parallel Seat-Valve. 
Hydrant with 
Nozzle 


Section of Vertical Foot-Valve. 


Horizontal CheckValve. 


Hydrant with ‘Water Crane with 
Water Crane Attachment. ingicator Post, Automatic Drip Valve. 


All Goods made by the EDDY VALVE COMPANY are _. ee 
manufactured exclusively at WATERFORD.N.Y..U.S.A. Vauve GLosep -Drip Open. 


| 

4 3 of Taser Seat-Valve. 

Sgetion of Vert cal Check Valve j 

Lyte 7] 

Vatve Open-Drip Giosep. 
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EMAUS PIPE FOUNDRY, 
DONALDSON IRON CO., 


CAST | 
IRON |@ 
PIPE 


AND . 


Special Castings for Water and Gas. 
Also Flange Pipe, Street Castings, 
Manhole Heads and Covers, etc. 


EMAUS, 
JOHN D. ORMROD, Pes LEHIGH COUNTY, PA. 


Secretary and Treasurer. 


WATER WORKS | 
SUPERINTENDENTS! 


I3 your per capita consumption too high ? 
Do you account for less than 85% of your pumpage ? 


Are you receiving full revenue from your manufactur- 
ing consumers ? 


If any of these problems confront you, write us at 
once, without obligation, and let us tell you about 
our PITOMETER SURVEYS. 


THE PITOMETER COMPANY 
50 CHURCH STREET 
NEW YORK CITY, N. Y. 


4 
MANUFACTURERS 
| 
=/ \ 
= 
\ 
i 
; 
nes 
| 
~ 


Triumph 
of the 
Bell-and-Spigot 
Joint 


Thirty thousand feet — 2,500 bell 
and spigot joints — of U. S. Cast-Iron 
Pipe —laid over rough country — 
granite bowlders — sharp dips of from 
12 to 20 feet under water — and all 
without a special casting or a bend of 
any kind. 


Such is the latest story of Cast-Iron 
Pipe efficiency — and the efficiency of 
the good, old-fashioned bell-and-spigot 
joint. 

There were 2,500 joints, and out of all 
that multitude only three showed slight 
signs of leakage when the line was 
tested. 


At one point the line dipped through 
a lake, dropped 20 feet under water, 
then rose to the shore on the other side. 
The lake was narrow, — we'll show you 
a picture of that later, — so you can 
imagine the tremendous strain to 
which those joints were subjected. 
With that in mind just recall that only 
three joints out of 2,500 showed even a 
slight leak. Some 2,497 joints perfect, 
in spite of the rocky-road-to-Dublin 
conditions almost everywhere. 


Where was it? Medicine Canyon, 
Okia. What pipe was it? The pipe 
with 250 years’ service record back of 
it, — 


24” Line looking South from Dam through Medicine 
Canyon. 


UNITED STATES 
mon PIPE 


TRON 


COMPANY 


762 E. Pearl St., Burlington, N. J. 


SALES OFFICES 


urgh — Henry W. Oliver Building. 

New York — 71 Broadway. 

Chicago — 122 South Michigan Boulevard. 
Cleveland, Ohio — 1150 East 26th Street N.E. 
St. Louis — Security Building. 

Birmingham, Ala. — American Trust Building. 
San Francisco — Monadnock Building. 
Buffalo — 957 East Ferry Street. 

Minneapolis, Minn. — Plymouth Building. 


U. S, CASTIRON PIPE 


“THE PIPE THAT OUTLASTS THE AGES” 
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THE A. P. SMITH MANUFACTURING GO, 


EAST ORANGE, N. J. 
Manufacturers of 
Tapping Machines, Fire Hydrants, Water Gates, 
Economic Lead Furnaces, 
Corporation and Curb Cocks, Brass and Aluminum Castings. 
Also General Supplies for Water and Gas Works. 


Write for Catalogue. 


NICHOLAS ENGEL 
JOHN FOX @ CO. 
CAST IRON 
WATER @ GAS PIPES 
FLANGE PIPE 


Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 


WOOLWORTH BUILDING 233 BROADWAY 
NEW YORK CITY 


HIGHEST AWARD, GOLD MEDAL, 


ST. LOUIS EXPOSITION, 1904 


Over 100 Water Departments 


LEAD-LINED IRON and TIN-LINED PIPES | 
for their service connections 


MANUFACTURED BY 


Lead Lined Iron Pipe Company 


Wakefield Mass. 
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Edson Manufacturing Corp. 


375 BROADWAY, BOSTON, MASS. . 


This Engine is built 
for Diaphragm Pumps 
by the makers and in- 
ventors of the Pump. 


Fifty years’ experience 
is behind it — reliable 
as the original pump 
you have known for 
years. 


Now in use by many 
of the Water Depart- 
ments. 


ee Mounted on Skid or 4- 
On the Top Wheel Hand Truck, also 


NO. 1 AIR-COOLED GASOLINE ENGINE @ither Battery or Magneto 
Can be attached to any Diaphragm Pump Ignition. 


Warren Foundry and Pipe Co. 
(Formerly Warren Foundry and Machine Co.) 
SALES OFFICES 
11 BROADWAY, NEW YORK 


201 DEVONSHIRE ST., BOSTON, MASS. 
Telephone, Fort Hill 5951 


CAST IRON PIPE 


Bell and Spigot Flanged Pipe 
Special Castings 
Flexible Joint Pipe Cylinders 


Water Gas Sewers Culverts 


Works, Phillipsburg, N. J. 
LARGE STOCK ENABLES US TO MAKE QUICK SHIPMENTS 
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Twelve Reasons Why 
YOU SHOULD USE 


Registered U. S. Patent Office 


FOR 
Jointing Water Mains 


DURABILITY. Leadite joints increase in strength with age. 

NO CAULKING. Leadite joints require no caulking, because 
the Leadite adheres to the pipe, making a water-tight bond. 

COMPARATIVE QUANTITIES. One ton of Leadite is 
equivalent to four tons of lead. 

LABOR SAVING. Saves caulking charges and digging of 
large bell-holes, and reduces the cost of trench pumping to 
the minimum. 

COST. Its use saves 50 to 65 per cent. over lead, owing to the 
saving effected in material and labor. 

TOOLS. As no caulking is required, fewer tools are needed. 

TRANSPORTATION. Considerable freight charges are saved 
because Leadite is lighter than lead. 

HAULING. Saves hauling expense on the work because you 
move only one fourth the weight of jointing material. 

FUEL. Saves fuel because you melt only one ton of material 
instead of four, and not as much heat is required either. 

DELIVERY. We can make prompt shipments. 

DAMAGE SUITS. Claims for damages caused by joints blow- 
ing out are prevented because Leadite joints will not blow 
out under any pressure. 

USERS. Progressive water works all over the country use 
Leadite. 


WRITE FOR BOOKLET 


THE LEADITE COMPANY, Inc. 
LAND TITLE BUILDING PHILADELPHIA 
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Chadwick-Boston Lead Co. 


162 Congress St., Boston 


Agents for 


The Celebrated ‘“‘ULCO”’ 


LEAD WOOL 


(Every Atom Pure Lead) 


For calking pipe joints under the most 
difficult conditions. 

For overhead joints, cr in wet places 
where the use of molten lead is not only 


impracticable but dangerous — LEAD 
WOOL may be used to advantage. 


It makes an absolutely tight joint which 
will withstand the highest pressure, yet be 
sufficiently elastic to allow considerable 
sagging or settling of the pipe without 
danger of a leak. 

As compared with the poured joint, in 
this respect, the superiority of LEAD WOOL 
is apparent. 


Manufacturers of 
Lead Pipe, Tin Lined Lead Pipe, Pure Block-Tin 
Pipe, Solder, White Lead and Red Lead. 


HIGHEST QUALITY SOFT BRANDS 


a PIG LEAD 
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TEN CENTS PER POUND PRICE TEN CENTS PER POUND PRICE TEN CENTS PER POUND TEN CENTS 


CENTS PER POUND PRICE TEN CENTS PER POUND PRICE TEN CENTS PER POUND TEN CENTS PER POUND 


PRICE TEN CENTS PER POUND PRICE TEN CENTS PER POUND PRICE TEN 


J oin Your Water Mains 


WITH 


TRADEMARK 


AND CUT YOUR EXPENSES 


50% FIRST COST 
50% SMALLER BELL HOLES 
75% HANDLING 


100% CALKING 


CUR PROPOSAL 


That the prospective users purchase a trial 
lot of 1 to 5 bags, and that this be used 
under the direction and according to the in- 
structions of our representative. 


If, after a trial, the purchaser is not satisfied 
with the material, any surplus not in use to be 
returned to the Lead-Hydro-Tite Company, and 
no charge to be made for any of the Lead- 
Hydro-Tite furnished. 


Owned, Manufactured and 
Sold by New Englanders 


Write for Particulars 


LEAD-HYDRO.-TITE CO. 


141 MILK STREET 
BOSTON, MASS. 


TEN CENTS PER POUND PRICE TEN CENTS PER POUND PRICE TEN CENTS PER POUND TEN CENTS 
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The Goods ThatPlease 


Corporation 


and 


Curb Cocks 


We have them to meet 
every requirement 


ORIGINAL 
‘“Hays-Erie”’ 


Extension Service Boxes 
of proven advantages 


Let us send at our risk, on 
30 days’ trial, a 
Payne’s Patent 
Tapping 
Machine 
which is ener to be 


the most easily operated 
owing to the few working 


parts. 
Mfg. Co., PENNSYLVANIA 


Established 1869 j 


KEY FOR 
TAKING OFF 
COVER. 


JNAYIS 
6 40 MBIA 


440-LNHS HOS AIH 
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Dependable water supply 


16,000 FEET OF “UNIVERSAL” | 
giving perfect service | 


Biltmore, N. C. 


no packing _no calking __ no bell holes 


38 THE CENTRAL FOUNDRY COMPANY 


41 EAST 42nd (Zighteenth floor of Liggett Building) NEW YORK, N.Y. 
Sales Offices: New York, Chicago, Atlanta, Dallas, San Francisco 
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A Test that is a Test 


Size of pipe: 66 inches. Length of pipe line: 
10 miles. Temperature at time of test: 20 
degrees below zero. And the facts and re- 
sults of the test were as follows: Leakage for 
entire ten miles in twenty-four hours, 40 000 
Imperial gallons. Repairs necessary, none. 
Maintenance during three years, none. 
Capacity of pipe line, 50 000 000 Imperial 
gallons aday. Location, Winnipeg. We'd 
gladly give further facts. Write us. 


“Every Joint a 
Lock Joint” 


Reinforced 
ncrete Pipe 


Lock Joint Pipe Company 
Ampere, N. J. 
Pressure, Sewer, Culvert and jJubaqueous Pipe 
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XXXVili - ADVERTISEMENTS. 
CLASSIFIED DIRECTORY OF ADVERTISEMENTS. 
BOILER PLANTS, FEED WATER HEATERS AND CONDENSERS. PAGE 
BRASS GOODS. : 
CAST-IRON PIPE AND SPECIALS. 
CHLORINE GAS AND APPLIANCES. 
CLEANING WATER MAINS. 
National Water Aisin Cleaning Co. xix 
ENGINEERS. 
ERECTORS, WATER WORKS AND POWER MACHINERY. 
Hayes Pump and Machinery Co.. . . xvii 
FILTERS AND WATER-SOFTENING PLANTS. 
FURNACES, ETC. 
GATES, VALVES, AND HYDRANTS. 
GRIP PIPE FITTINGS. 


INSPECTION OF MATERIALS. 5 
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CLASSIFIED DIRECTORY OF ADVERTISEMENTS (Continued). 
LEAD AND PIPE. 


LEADITE. 
METERS. 
METER BOXES. 
OIL, GREASE, ETC. 
PIPE JOINTS. 
PRESSURE REGULATORS. __ 
PUMPS AND PUMPING ENGINES. 
REINFORCED CONCRETE PIPE. 
SUPERHEATERS, STOKERS, STACKS, FILTERS. 
TAPPING MACHINES. 
TOOLS AND SUPPLIES. 
UNIVERSAL PIPE. 
WOOD PIPE. 
WROUGHT IRON, STEEL AND BRASS PIPE. 


: 


New England 
Water Works 


Association, 


ORGANIZED JUNE 12, 1882. 


APPLICATION FOR MEMBERSHIP. 


into the New England Water Works Association, hereby make 


have been engaged in the following named work: 


Resident members are those residing in New England; all others are non-resident. 
Entrance fee is $5.00 for resident and $3.00 for non-resident members, 
Annual dues are $6.00 for both resident and non-resident members. 


(resident, non-resident or associate) | 
= 
I will conform to the requirements of membership if elected. a 


‘The of the 
Rev England Water Works Association 


isa quarterly publication, containing the papers read at the ‘siadlingg together with 
verbatim reports of the discussions. Many of the contributions are from writers of 
the-highest standing in their profession. _ It affords a convenient medium for the inter- 
change of information and experience between the members, who are so widely separated 
as to find frequent meetings an impossibility. Its success has more than met the ex- — 
pectation of its projectors; there is a large and increasing demand for its issues, and 
every addition to its subscription list is a material aid in extending its field-of usefulness. 
ALL MEMBERS OF THE ASSOCIATION RECEIVE THE JOURNAL IN PART RETURN FOR THEIR 
ANNUAL DUBS; to all others the subscription is four dollars per annum. 


“TO ADVERTISERS 


gloat dealing in goods used by Water Departments is called to the 
or THE New Water Works ASSOCIATION as an advertising 


the principal Wiens Works and Conrractors 
in the United States... The paid circulation is 900 corizs.’ 
~ Being filled with original matter of the greatest interest to Water Works officials, 
it is PRESERVED and constantly REFERRED TO BY THEM, and advertisers are 
thus more certain to REACH BUYERS than by any other means. 
The Jounnat is not published asa means of revenue, advertisements being inserted 


ADVERTISING RATES. 


A sample copy wil be sent on 
For further information, 
HENRY A. SYMONDS, 
Editor 


68 DEVONSHIRE STREET, 
BOSTON, MASS. 
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MICHIGAN 


COMBINATION STEEL anp WOOD 


WATER PIPE 


Laying 9500 feet of 18-inch Michigan Wood Pipe at Berlin, N. Hs 


Michigan Pipe Company, 


Chicago, Ill., Leiter Bldg., 15 E. Van Buren: F. C. 


hattanooga, Tenn., 703 James Bldg.: ROBERT R. NIXON CO. 
hiladelphia, Pa., 318 Widener Bldg.: G. GORDON URQUHART CO. 
eveland, Ohio, 919 Ulmer Bidg.: INDUSTRIAL EQUIPMENT CO, 
Klahoma City, OKla., 33044 W. 10th Street: F. X. LOEFFLER 
ontreal, Canada, 204 St. James Street: T. A. MORRISON @ CO. 


MINOT S. KAHURL 


Eastern Sales Manager 
ROOM 437, OLIVER BUILDING 
141 MILK STREET - BOSTON, MASS. 
Telephone: Main 370 


ew York City, 17 E. 42d Street: WYCKOFF PIPE @ CREO. CO. = 
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